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ABSTRACT:  This  physical  model  study  of  absorbing  and  reflecting  jetties  at  coastal  inlets  was  conducted  to 
provide  data  sets  that  would  aid  in  the  calibration  and  verification  of  numerical  wave  models.  The  study  was 
performed  in  the  Coastal  Inlet  Research  Program’s  (CIRP)  idealized  inlet  experimental  basin  at  the  U.S.  Army 
Engineer  Research  and  Development  Center  (ERDC),  Coastal  and  Hydraulics  Laboratory  (CHL),  Vicksburg, 
MS.  Safe  navigation,  sediment  transport  into  navigation  channels,  and  shoreline  erosion  are  all  concerns  at 
coastal  inlets  and  are  related  to  the  transformation  of  waves  as  they  change  direction  and  height  due  to  complex 
bathymetry  and  coastal  inlet  structures.  The  idealized  inlet  physical  model,  created  for  inlet  studies,  provided  a 
facility  in  which  to  make  wave  measurements  of  height  and  direction  and  the  associated  wave-generated 
currents  in  enough  detail  to  document  the  wave  height  and  current  variation  in  a  region  with  complex 
interactions.  Measurements  of  wave  information  included  use  of  wave  rods  for  wave  height  and  acoustic 
Doppler  velocity  sensors  for  wave  direction  and  current.  Qualitative  dye  photographs  and  videos  were  also 
obtained. 

Wave  height  and  velocity  measurements  were  collected  both  upcoast  of  the  jetty  and  between  parallel 
jetties  for  a  number  of  waves  representative  of  tidal  inlets.  The  composition  of  the  jetty  was  designed  to 
portray  the  extremes  of  an  inlet  jetty  -  a  jetty  that  fully  reflects  the  incident  wave  toward  the  upcoast 
shoreline  adjacent  to  the  jetty,  and  an  almost  fully  absorbing  jetty,  which  reflects  very  little  energy.  These 
two  extreme  conditions  created  two  different  circulation  patterns  associated  with  each  jetty  condition. 

The  nearly  fully  absorbing  jetty  setup  permitted  the  wave-generated  longshore  current  to  approach  the 
jetty  and  essentially  be  deflected  seaward  ninety  degrees,  along  the  jetty.  The  waves  fully  reflecting  from 
the  jetty  created  a  clockwise  circulation  cell  at  the  intersection  of  the  jetty  and  the  shoreline.  This  cell 
was  large  enough  to  deflect  the  offshore  movement  of  littoral  currents  a  significant  distance  upcoast  rather 
than  approaching  the  base  of  the  jetty  before  deflecting  seaward  as  for  the  absorbing  jetty  setup. 
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Non-SI  to  SI  Units  of 
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Non-SI  units  of  measurement  used  in  this  report  can  be  converted  to  SI  units 
as  follows: 
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Introduction 


Waves  approaching  a  tidal  inlet  refract,  diffract,  shoal,  and  interact  with  tidal 
currents  as  they  travel  from  deeper  water  toward  the  vicinity  of  the  inlet.  The 
transforming  waves  eventually  break  along  the  shore,  creating  wave-driven  cur¬ 
rents  at  the  inlet.  These  currents  are  of  concern  to  operation  and  maintenance  of 
the  channel.  Wave  processes  adjacent  to  and  inside  the  inlet,  especially  near  the 
navigation  channel,  move  sediment  around  causing  channel  erosion  and  accretion 
and  loss  of  depth  to  navigation.  In  particular,  waves,  where  they  encounter  a 
jetty,  breakwater,  or  other  discontinuity,  can  create  complex  circulation  patterns. 
Controlled  measurements  of  wave  and  currents  on  a  sloping  beach  near  jetties  are 
lacking,  yet  this  combined  wave  transformation  is  driving  processes  at  coastal 
inlets  that  determine  navigational  reliability,  channel  performance,  and 
morphology  change. 


Objectives 

In  this  report,  wave-generated  currents  and  wave  heights  were  examined 
through  physical-model  measurements  made  in  an  idealized  physical  model  inlet. 
The  primary  objective  of  the  study  was  to  provide  laboratory  data  to  develop  and 
validate  numerical  models  for  representing  hydrodynamic  processes  (waves  and 
currents)  at  an  inlet.  A  second  objective  of  these  experiments  was  to  improve 
understanding  of  the  water  circulation  patterns  developing  near  the  beach-jetty 
intersection  region. 


Background 

Jetties  are  built  at  inlets  to  reduce  wave  height  for  improved  navigability  and 
minimizing  sedimentation  in  the  navigation  channel.  These  structures  provide 
protection  from  the  waves,  align  tidal  currents,  and  reduce  sedimentation  of  the 
navigation  channel.  On  the  seaside  of  the  jetties,  wave  breaking  generates  a 
current  that  typically  flows  along  the  shore  until  it  is  diverted  seaward  by  irregu¬ 
lar  bathymetry  or  a  coastal  structure  such  as  a  jetty.  A  longshore  current  may 
carry  sediment  towards  the  navigation  channel  and  possibly  create  a  strong 
crosscurrent  that  reduces  channel  reliability.  Longshore  current  and  tide¬ 
generated  current  entering  Grays  Harbor,  WA,  are  illustrated  in  Figure  1.  If 
waves  are  high,  the  surf  zone  width  increases,  and  the  waves  and  wave-induced 
currents  may  strongly  alter  the  inlet  environment  and  activities  therein. 
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Figure  1.  Wave-generated  longshore  currents  entering  Grays  Harbor,  WA, 
during  flood  tide 

In  the  past,  physical  models  have  been  used  to  study  inlets  and  develop 
solutions  to  problems  associated  with  their  use,  such  as  channel  alignment,  high 
waves  detrimental  to  navigation,  and  channel  shoaling  (e.g.,  Seabergh  and  Lane 
1977;  Seabergh  1983,  1988;  Bottin  et  al.  1995  and  many  other  physical  model 
U.S.  Army  Engineer  Research  and  Development  Center  (ERDC)  reports).  Today 
(2005),  numerical  models  are  being  applied  to  study  a  variety  of  issues  at  inlets. 
However,  data  are  needed  to  calibrate  and  verify  numerical  wave  and  circulation 
models  developed  for  inlets. 

Advanced  numerical  models  have  been  developed  for  modeling  flow,  wave, 
and  morphodynamics  of  coastal  inlets.  These  process-based  models  can  be 
applied  to  hindcast  the  morphological  development  of  a  coastal  inlet  and  adjacent 
shoreface  beaches.  The  U.S.  Army  Corps  of  Engineers’  (USACE)  Inlet  Modeling 
System  (IMS)  (Zundel  et  al.  2002)  is  a  state-of-the-art  toolbox  that  presently 
consists  of  several  two-dimensional  (2D)  horizontal  hydrodynamic  flow  models, 
wave  models,  and  sediment  transport  models  specifically  developed  for  coastal 
inlets.  Details  of  the  IMS  and  other  aspects  of  the  Coastal  Inlets  Research 
Program  (CIRP)  are  available  at  http://cirp.wes.army.mil/cirp/cirp.html.  The 
physical  modeling  experiments  described  in  this  report  have  been  conducted 
primarily  in  support  of  the  CIRP’s  model  testing,  validation,  and  enhancement. 

Recent  progress  in  coastal  modeling  has  made  sophisticated  hydrodynamic 
and  morphodynamic  process-based  models  increasingly  valuable  tools  for  coastal 
engineers  and  managers.  In  particular,  2D  horizontal  (2DH)  models  have  been 
widely  applied  in  engineering  studies  for  modeling  spatial  changes  in  bathymetry 
and  wave  climate,  although  this  class  of  models  rely  on  depth-averaged  estimates 
that  ignore  vertical  variation  in  the  flow  and  wave  characteristics  that  are 
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important  to  inlet  processes.  Cialone  and  Kraus  (2001),  Cialone  et  al.  (2003),  and 
Cialone  (2003)  present  applications  of  the  IMS  at  structured  inlets.  Grunnet  et  al. 
(2004)  discuss  these  issues  and  describe  a  systematic  approach  to  be  used  in  the 
validation  of  the  2D  and  three-dimensional  (3D)  numerical  models  for  shoreface 
nourishment.  They  also  critique  the  lack  of  proper  data  used  in  some  previous 
studies  conducted  for  measuring  nearshore  data  aimed  at  validation  of  nearshore 
zone  hydrodynamic  evolution  in  time  and  space. 

The  CIRP  experiments  were  performed  in  two  phases.  Initial  experiments, 
conducted  as  the  first  phase  of  the  study,  have  been  described  in  Seabergh  et  al. 
(2002).  Phase  I  experiments  focused  on  wave  height  and  direction  measurements 
of  waves  behind  a  breakwater,  a  dogleg  jetty,  and  propagation  of  waves  into  the 
inlet  bay  through  an  idealized  inlet.  Data  from  this  study  have  been  used  in  the 
evaluation  and  validation  of  two  steady-state  spectral  wave  models  (Lin  and 
Demirbilek  2005). 

In  this  Phase  II  study,  experiments  were  conducted  to  obtain  high-resolution 
measurements  of  waves  and  currents  around  jetties  and  within  an  idealized  inlet. 
In  the  field,  jetty  structure  composition  may  vary  from  porous  rock  rubble  to 
strongly  reflecting  vertical  sheet  piles.  The  extreme  structural  conditions  of  a 
nearly  fully  wave  absorbing  jetty  and  a  fully  reflective  jetty  were  examined  in 
this  study  to  provide  information  to  numerical  modelers.  Waves  breaking  along 
the  shore  create  a  longshore  current  that  is  deflected  seaward  by  a  jetty.  The 
circulation  created  by  such  currents  interacts  with  the  wave  field  that  is  propa¬ 
gating  from  the  sea  and  may  be  reflected  off  the  jetty.  Wave  and  current  mea¬ 
surements  were  made  in  the  direct  vicinity  of  these.  Measurement  stations  were 
placed  on  a  grid  consisting  of  cross-shore  and  alongshore  transects  on  the  inci¬ 
dent-wave  side  of  the  jetties  that  extended  in  the  cross-shore  direction.  Measure¬ 
ments  within  the  inlet  were  obtained  on  three  transects,  one  at  the  channel 
centerline  and  the  other  two  positioned  near  the  side  boundaries  of  inlet  parallel 
to  the  channel  centerline.  Gauge  layout  and  experimental  arrangement  are 
depicted  in  Chapter  3. 

Previous  work  on  data  collection  in  the  beach-jetty  region  has  been  limited 
due  to  its  energetic  wave  environment.  Seabergh  (1988)  discussed  flow  patterns 
at  inlets  based  on  physical,  analytical,  and  numerical  models.  Even  in  physical 
model  studies,  data  collection  was  limited  to  using  dye  to  measure  the  current 
field,  as  the  inertia  of  mechanical  current  meters  precluded  accurate  measure¬ 
ments.  With  the  advent  of  acoustic-Doppler  type  current  meters  in  the  laboratory 
(Kraus  et  al.  1994),  collection  of  accurate  measurements  has  been  greatly 
enhanced  (Seabergh  and  Smith  2001).  This  also  is  true  for  field  measurements. 
Osborne  (2003)  and  Sherwood  et  al.  (2001)  obtained  data  sets  in  the  high-energy 
environment  adjacent  to  Grays  Harbor,  WA.  Sherwood  et  al.  (2001)  describe 
measuring  currents  on  the  ebb  shoal  and  adjacent  regions  at  Grays  Harbor. 
Helicopters  have  been  used  by  Pollock  (1995)  to  insert  instruments  into  the 
energetic  hydrodynamic  environment  near  jetties  at  Siuslaw  River,  OR,  and  by 
Osborne  et  al.  (2002)  at  the  north  jetty  at  Grays  Harbor,  WA. 
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Motivation 


The  experiments  in  this  study  were  designed  to  provide  an  extreme  range  of 
reflection  coefficients  for  numerical  modeling  of  waves  and  currents  near  inlet 
structures.  Not  only  is  this  a  severe  test  of  numerical  modeling  capability,  but  it  is 
also  important  in  the  representation  of  actual  field  conditions,  where  there  are  a 
variety  of  structures  that  may  be  modeled.  Reflectivity  depends  primarily  on  the 
structure  type  and  to  some  degree  on  water  elevation  and  depth  near  jetty 
structure,  and  currents  in  the  vicinity  of  the  jetty. 

Examples  of  the  many  jetty  structures  that  need  proper  representation  in 
numerical  models  are  shown  in  Figure  2.  In  general,  structures  with  high  reflec¬ 
tivity  include  those  with  vertical  sheet-metal  or  wood  piles  such  as  those  seen  in 
Figure  2a-2c.  Lower  reflectivity  structures  can  be  characterized  by  gentle  side 
slopes  and  higher  transmissibility  such  as  large  rubble-mound  or  preformed 
concrete  unit  structures  (Figures  2d  and  2e). 

A  “pier”  type  structure,  composed  of  vertical  wood  pilings  at  White  Lake 
Harbor,  MI,  is  shown  in  Figure  2a.  Interesting  to  note  from  Figure  2a  is  the  high 
degree  of  wave  reflection  occurring  for  this  structure.  Figure  2b  shows  complex 
configuration  of  rubble  mound  plus  stone  filled  vertical  sheet  pile  at  the  lakeside 
end  at  Charlievoix  Harbor,  MI.  Another  multi-component  jetty  at  Big  Bay 
Harbor,  MI,  with  filled  cellular  construction  at  the  lake  end  of  rubble  mound  is 
shown  in  Figure  2c.  These  vertical  sheet  pile  jetty  elements  are  highly  reflective. 
A  more  typical  rubble  mound  jetty  at  San  Marino  Inlet,  Guatemala,  is  shown  in 
Figure  2d.  At  many  locations  in  the  United  States,  there  are  a  variety  of  rubble- 
mound  jetties  with  stone  size  in  proportion  to  the  wave  climate.  Some  rubble- 
mound  jetties  may  be  more  transmissive  to  wave  energy  at  higher  elevations  in 
the  structure,  due  to  relatively  large  stone  that  have  large  voids.  At  lower  levels 
of  the  structure,  smaller  core  stone  makes  them  impermeable  to  wave  penetra¬ 
tion.  Figure  2e  is  a  rubble-mound  jetty  that  is  being  rehabbed  at  the  seaward  end 
with  concrete  Core-Loc  armor  at  Manasquan  Inlet,  NJ.  A  jetty  at  Puerto  Quetzal, 
Guatemala,  with  a  solid  concrete  core  that  serves  as  a  pier,  flanked  by  armor 
units  is  shown  in  Figure  2f.  All  these  examples  indicate  the  large  range  of  jetty 
types  the  modeler  may  encounter. 


Scope 

Following  this  introduction  are  descriptions  of  the  laboratory  facility  and 
equipment  used.  Experiment  basin  bathymetry  and  scaling  relationships  are 
discussed  in  Chapter  2.  The  inlet  structures  studied,  gauge  layouts  for  various 
setups,  and  experimental  wave  conditions  are  discussed  in  Chapter  3.  Examples 
of  data  collected,  including  velocity,  wave  height,  wave  direction,  and  dye  cur¬ 
rent  patterns  are  discussed  in  Chapter  4.  Chapter  5  summarizes  the  report  and 
presents  conclusions.  A  CD  containing  the  data  collected  is  included  with  this 
report. 
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Figure  2.  Jetty  examples  of  varying  wave  reflectivity  discussed  in  text 
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2  Laboratory  Facility 
and  Equipment 


As  part  of  the  CIRP,  a  physical  model  facility  was  created  to  address 
research  and  field  problems  of  tidal  inlets  (Seabergh  1999).  The  model  and 
appurtenances  necessary  to  the  study  and  procedures  and  analysis  of  data  are 
discussed  in  this  chapter. 


Idealized  Inlet  Facility 

An  idealized  inlet  was  designed  within  a  46  m  (150  ft)  wide  by  99  m  (325  ft) 
long  concrete  basin  with  0.6-m  (2  ft)  high  walls.  The  approach  was  to  design  an 
inlet  with  simplified  bathymetry  and  relatively  steep  beach  slopes  so  additional 
features  (such  as  an  ebb  shoal)  could  easily  be  added.  Plans  included  using  fine 
sand  as  both  a  tracer  and  as  a  fully  mobile  bed  that  could  be  placed  over  the 
concrete  bottom  in  a  thick  veneer.  A  1:50  undistorted  scale  was  specified  to 
determine  reasonable  inlet  dimensions  to  model;  however,  other  scales  can  easily 
be  assumed  to  accommodate  studies  of  specific  processes  with  the  simplified 
bathymetry. 

The  idealized  inlet  facility  (Figure  3)  is  connected  to  a  large  sump  (not 
shown),  with  volume  of  1.98  x  106  L  (523,000  gal)  for  water  exchange.  A  tide 
may  be  produced  in  the  facility’s  “ocean”  to  drive  tidal  currents  into  and  out  of 
the  inlet  bay.  A  constant  inflow  is  introduced  from  the  sump  into  the  basin’s 
ocean,  and  a  rolling  gate  either  reduces  or  increases  flow  area  over  an  exit  pipe 
into  the  sump  that  causes  ocean  rise  or  fall,  respectively.  The  two  cylinders  in 
Figure  3  are  storage  tanks,  each  tank  holding  182,000  L  (48,000  gal)  water.  The 
tanks  can  be  activated  to  simulate  a  much  larger  bay  area  by  storing  flood  tide 
water  and  releasing  it  back  to  the  bay  to  flow  to  the  ocean  during  ebb  flow. 

Pumps  and  control  valves  associated  with  this  procedure  are  located  adjacent  to 
the  storage  tanks. 

The  piping  system  shown  in  Figure  3  can  establish  a  steady-state  flow  for 
simulating  ebbing  or  flooding  currents.  Water  is  either  collected  (flood  flow)  or 
distributed  (ebb  flow)  through  a  system  of  manifolds  in  the  bay  that  may  be 
adjusted  for  one,  two,  or  three  bay  channels  or  a  uniform  flow  across  the  bay. 
Water  is  either  released  (flood  flow)  or  taken  from  (ebb  flow)  the  ocean  headbay 
to  complete  the  circulation  energized  by  the  pumps  located  in  the  upper  right  side 
of  Figure  3. 
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Figure  3.  Idealized  inlet  model  research  facility 

The  ocean-side  parallel  contours  (Figure  4)  were  specified  by  applying  an 
equilibrium  profile  equation  from  Dean  (1977). 

d  =  Ax061  (1) 


where 

d  =  still-water  depth 

x  =  distance  offshore  from  the  shoreline 

and  A  is  determined  by  sediment  characteristics.  A  value  of  A  =  0.24  ft1/3  was 
specified  to  represent  a  relatively  steep  beach.  The  contoured  beach  slope  extends 
to  the  0.183  m  (0.6  ft)  mean  low  water  (mlw)  depth  (or  9.1  m  (30  ft)  scaled  by 
1:50). 

The  inlet  throat  region  converges  to  a  depth  of  0.152  m  (or  if  scaled  to  1:50, 
to  a  depth  of  7.6  m  (25  ft))  relative  to  a  mlw  datum.  The  minimum  width  is 
2.67  m  (8.76  ft)  across  the  inlet  between  mlw  contours  (or  if  scaled  by  1:50,  it 
represents  a  width  of  133.4  m  (438  ft)).  The  inlet  with  a  parallel  jetty  configur¬ 
ation  is  shown  in  Figure  5. 

Based  on  Froude’s  model  law  (Flughes  1993)  and  the  linear  scale  of  1:50,  the 
model-prototype  relations  in  Table  1  were  derived.  Dimensions  are  in  terms  of 
length  ( i )  and  time  (t).  Figure  4  shows  the  model  inlet  during  testing.  As  men¬ 
tioned  previously,  other  scales  may  be  assumed  for  the  bathymetric  contours,  so 
different  scaling  relationships  would  apply  than  those  listed  in  Table  1. 
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Figure  4.  Contours  in  model  units  in  idealized  inlet 


Figure  5.  Idealized  inlet  entrance  channel  with  obligue  wave  approaching  inlet 
(spacing  0.62  m  between  "+"  marking  on  research  facility  basin  floor) 
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Table  1 

Model-Prototype  Scale  Relations  at  1:50  Undistorted  Scale 

Characteristic 

Dimension 

Model-Prototype  Scale  Relation 

Length 

i 

ir  =  1:50 

Area 

e 

Ar  =  £r 2  =  1:2,500 

Volume 

e 

Vr  =  U3  =  1:125,000 

Time 

t 

Tr  =  -VU  =  1:7-07 

Velocity 

e/t 

Ur  =  £jtr  =  1:7.07 

A  movable,  24-m-long  (80-ft-long)  unidirectional-wave  generator  (Figure  3) 
was  located  on  the  ocean  side  of  the  facility  to  produce  either  irregular  or  mono¬ 
chromatic  waves.  Unsealed  wave  periods  can  be  varied  from  0.5  to  about  3  sec 
and  wave  heights  to  0. 1  m  (at  the  generator  location  and  for  this  model  config¬ 
uration).  Wave  angle  can  be  varied  for  specific  tests  by  moving  the  generator  on 
its  castors. 


Instrumentation  and 
Calibration 


Wave  height  and  period  data  were 
collected  on  electrical  capacitance  wave 
gauges  (Figure  6)  that  were  calibrated 
daily  with  a  computer-controlled  pro¬ 
cedure.  The  calibration  procedure  incor¬ 
porated  a  least  square  fit  of  measure¬ 
ments  at  1 1  steps  that  were  determined 
by  moving  the  wave  rod  incrementally 
through  still  water.  This  averaging  tech¬ 
nique,  using  2 1  voltage  samples  per 
gauge,  minimizes  the  errors  of  slack  in 
the  gear  drives  and  hysteresis  in  the 
sensors.  Typical  wave  height  calibration 
errors  are  less  than  1  percent  of  full  scale 
for  the  capacitance  wave  gauges.  Wave 
signal  generation  and  data  acquisition 
were  controlled  by  a  personal  computer. 

Velocity  data  were  collected  with 

SonTek  2D  Acoustic  Doppler  Veloci- 

meters  (ADV)  with  a  side-looking  probe 

(Figure  7)  that  was  oriented  to  collect  x-  „  _ 

,  .  '  .  ,  ..  .  j,  ..  .  Figure  6.  Capacitance  wave  gauge 

y  horizontal  velocity  information  m  a  3  3  3 

horizontal  plane.  Samples  were  collected  at  20  Flz,  though  the  instrument  makes 

250  pings/sec  and  averages  for  each  output  sample.  Accuracy  is  0.5  percent  of 

the  measured  velocity,  with  resolution  of  0.1  mm/sec  and  threshold  of 

0.1  cm/sec.  The  probe  samples  a  0.25  cu  cm 
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(0.015  cu  in.)  volume  located  5  cm 
(2  in.)  from  the  sensor  heads.  The 
velocity  data  also  were  analyzed  for 
wave  direction. 

The  sensor  placement  locations  are 
discussed  in  Chapter  3.  A  gauge  rack 
was  designed  to  hold  the  velocity  sensors 
in  a  co-linear  manner,  with  a  0.61  m 
(2.0  ft)  separation  between  gauges.  The 
rack  could  be  moved  to  other  locations 
for  various  test  runs  as  described  in 
Chapter  3. 


Data  Sampling  and  Wave 
Generation 

Following  daily  calibration  of  the 
wave  gauges  and  incident  wave  condi¬ 
tions,  the  experiments  began  and  either 
current  or  wave  data  were  collected.  The 
wave  generator  was  operated  for  600  sec 
with  a  1 0-sec  ramp-up  and  ramp-down 
time.  The  wave  gauge-sampling  rate  was 
20  Flz,  and  12,000  water  elevation  data 
points  were  collected  at  each  gauge. 
Velocity  data  samples  (a  20-Flz  sampling 
„  i  . ,  i  ,  rate)  for  each  sensor  were  usually  of 

slightly  shorter  duration,  as  data  collec¬ 
tion  was  not  initiated  until  a  short  time 
after  waves  began. 


All  wave  tests  were  monochromatic,  and  no  flood  or  ebb  currents  were  gen¬ 
erated  in  the  model.  This  was  done  to  establish  a  more  consistent  circulation  pat¬ 
tern  that  would  be  easier  to  interpret  and  compare  to  the  numerical  model  results. 


Data  Analysis 

Wave  data  included  with  this  report  were  analyzed  by  simple  averaging  of 
the  middle  one-third  of  the  20-Flz  water-level  measurements.  These  data  are 
tabulated  in  Appendix  B.  The  raw  data  are  included  as  an  ASCII  text  file  in  units 
of  meters  on  a  compact  disk  (CD)  included  with  this  report.  Each  record  has 
12,000  data  points  with  time  interval  At  =  0.05  sec. 

The  velocity  data  are  collected  in  a  special  format  that  must  be  inteipreted  by 
a  program  specific  to  the  Sontek  current  meter.  Such  a  program  has  been  written 
by  Mr.  Tony  Wahl  (U.S.  Bureau  of  Reclamation).  This  program  may  be  down¬ 
loaded  from  the  web  at: 
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http://www.usbr.sov/pmts/hvdmulics  lab/twahl/winadv/index.html.  The  raw  data 
files  are  included  on  the  CD,  and  the  analyzed  resultant  data  are  included  in 
Excel  spreadsheet  format.  Plots  of  the  data  are  contained  within  the  spreadsheet. 
The  current  meters  have  an  internal  coordinate  convention  with  respect  to  flow 
direction.  Five  of  the  six  meters  had  the  same  x-y  convention  (Probes  1  thru  5, 
Figure  8)  with  the  sixth  (Probe  0)  having  the  positive  x-axis  opposite  to  that  of 
the  others.  Outside  the  jetties,  the  raw  velocity  data  had  a  (x',y')  coordinate 
system  (Figure  8)  and  inside  the  jetties  a  (x",y")  coordinate  system  (Figure  8). 
The  current  measurements  were  all  adjusted  to  a  common  (x,y)  convention  used 
by  many  modelers,  with  positive  x-axis  shoreward  and  positive  y-axis  along  the 
coast  as  shown  in  Figure  8.  Final  velocity  components  also  followed  this  system 
(Figure  8).  If  the  user  would  like  to  start  with  the  raw  data,  the  user’s  resultant 
data  should  be  compared  with  the  final  data  set  included  on  the  CD  to  ensure  the 
correct  coordinate  directions  are  achieved.  Also,  there  is  a  text  file  in  the  CD 
explaining  the  directional  convention  of  each  velocity  probe  and  its  orientation 
relative  to  the  coordinate  system. 


- ►  +  y,  v 

Coordinate  system  for  gauge  locations  and 
final  velocity  direction  components,  u  and  ^ 


— ♦ - 

+  x,  u 


Coordinate  system 
for  velocity  direction 
for  raw  data  upcoast 
of  ietty,J?rQbes l  -  5 


+  y’  + 


Coordinate  system  for 
li-verocrryd  irectioriToT- 
raw  data  between 
tiesTPfobes  l  -  5 


■ 


Figure  8.  Coordinate  system  convention  for  data.  Upper  left  (x,y)  coordinate 
system  for  gauge  locations  and  final  velocity  data.  Lower  (x,y) 
coordinate  system  for  raw  velocity  data  upcoast  of  jetties 

Wave  direction  was  calculated  as  follows.  Based  on  a  standard  stochastic 
method,  the  wave  propagation  direction  was  determined  from  velocity  com¬ 
ponent  measurements  in  the  two  orthogonal  directions  (Cartwright  1963;  Long 
1980).  For  instance,  if  u  and  v  represent  time  series  of  wave  orbital  velocity 
components  measured  in  the  easting  and  westing  directions,  respectively,  the 
wave  direction  0  associated  with  a  frequency,  f,  can  be  computed  as: 
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(2) 


<9(y)  =  —  t  an" 


2^„v  (/) 


Au(f)-KM), 


where  Ruu  (/)  and  Rvv  (/)  are  spectra  of  u  and  v  signals,  respectively,  and 
Ruv  (/)  is  the  co-spectrum  of  u  and  v  signals.  The  direction  for  waves  was 

measured  counter-clockwise  from  the  positive  x-axis  and  is  given  as  the  direction 
the  wave  is  propagating  towards. 
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3  Experiment  Gauge  Setup, 
Layout,  and  Conditions 


This  chapter  provides  information  on  the  experiment  setup,  locations  of  data 
collected,  and  data  collection  procedure  and  analysis.  Selected  example  plots  of 
data  are  also  shown. 


Jetty  Description 

The  initial  jetty  setup  was  designed  to  be  of  a  nonreflecting  nature.  This  was 
achieved  by  lining  the  up-shore  face  of  an  impermeable  rock  jetty  with  a  fibrous 
material  used  for  wave  absorption  at  the  boundaries  of  physical  models.  Wire 
mesh  held  the  absorber  in  place.  A  photograph  of  the  jetty  is  shown  in  Figure  9. 
The  second  jetty  setup  was  designed  for  a  totally  reflecting  type.  A  plywood  face 
(Figure  10)  was  placed  at  the  edge  of  the  fibrous  material  so  that  the  same 
location  was  maintained  for  the  edge  of  the  jetty  as  the  nonreflecting  type. 


Figure  9.  Wave-absorbing  jetty  perpendicular  to  shore  in  physical  model 
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Figure  10.  Plywood  reflecting  jetty  face 

Data  Sampling  Locations 

The  main  objective  of  these  experiments  was  to  collect  velocity  and  current 
data  for  numerical  model  calibration  in  the  region  upcoast  (or  upwave)  of  an  inlet 
jetty  system,  as  comprehensive  data  sets  have  not  been  available  for  model  cali¬ 
bration  in  this  part  of  an  inlet  system.  As  the  experiments  progressed,  the  addi¬ 
tion  of  wave  and  current  data  in  the  region  between  the  jetties  was  added.  Even 
though  tidal  currents  were  not  being  reproduced  for  these  experiments,  circula¬ 
tion  currents  normally  are  generated  by  wave  activity  in  the  channel  area  between 
the  jetties.  Wave  heights  also  were  measured  in  this  region.  Photographs  of  wave 
gauges  during  data  collection  and  ADV  meters  are  shown  in  Figures  1 1  and  12. 
When  wave  and  current  measurements  were  collected  in  the  region  between  the 
jetties,  a  six-position  gauge  rack  was  used  to  hold  the  gauges.  Figure  13  shows 
the  rack  with  six  current  meters. 

Schematic  diagrams  of  gauge  location  for  the  wave  gauges  and  current 
meters  for  the  region  upcoast  of  the  jetty  are  shown  in  Figures  14  and  15.  Fig¬ 
ure  16  shows  wave  gauge  locations  inside  the  jetty  region.  The  complete  set  of 
data  locations  is  shown  in  Appendix  A.  The  location  of  gauges  defined  by  x,  y,  z 
coordinates  (see  Figure  A1  for  orientation  of  axis)  are  listed  in  tables  in  Appen¬ 
dix  A.  Wave  gauges  were  organized  by  “transect”  numbers.  Each  transect  had 
eight  gauges,  with  Channel  1  gauge  always  being  the  incident  wave  gauge  near 
the  wave  generator  (see  Figure  14).  Channels  2  through  8  progressed  shoreward 
along  the  transect.  Current  meters  were  identified  by  probe  number  and 
organized  in  “range”  numbers  (Figure  15). 
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Figure  11.  Wave  gauges  near  jetty 


Figure  12.  Current  meters  seaward  of  jetty 
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Figure  13.  Rack  holding  six  current  meters  in  entrance  channel 

Spur  Jetty  Experiment 

The  last  experiment  setup  was  designed  for  a  three-spur  jetty  structure 
(Figure  17).  Current  and  wave  height  measurements  were  collected  at  many  of 
the  same  locations  discussed  for  earlier  experiments.  The  structure  in  this  case 
was  composed  entirely  of  rock  and  had  an  impermeable  core.  A  detailed  gauge 
location  for  this  experiment  is  described  in  Appendix  A. 


Experiment  Conditions 

Waves 

The  experiments  were  conducted  with  only  waves  being  reproduced  in  the 
model  basin.  All  currents  measured  were  derived  from  the  waves.  Some  current 
measurements  were  purely  oscillatory  under  the  wave  motion,  whereas  in  a 
region  of  breaking  waves  a  net  current  is  measured.  The  incident  waves  at  the 
seaward  channel  boundary  were  always  monochromatic  for  these  experiments 
and  initial  wave  crest  was  20  deg  with  respect  to  the  shore  (Figure  15)  or  20  deg 
counter-clockwise  from  the  x-axis.  Table  2  presents  wave  heights  and  periods 
reproduced  in  the  present  study. 

As  noted  in  Table  2,  only  the  first  three  experiment  conditions  were  run  for 
data  in  the  channel.  The  in-channel  data  should  be  similar  for  both  the  absorbing 
and  reflective  conditions  as  the  change  was  only  for  the  outside  part  of  the  jetty. 
Inside  the  channel,  both  jetties  were  rock  with  an  impermeable  core. 
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Figure  14.  Wave  gauge  locations  upcoast  of  jetties 


Chapter  3  Experiment  Gauge  Setup,  Layout,  and  Conditions 


31 


35  34.  .  ffl\\32(  31  '30//»772§  27 


26  25  24  23  22  21  20  19  (Range  Numbers) 


V-  t  t  + 

4+  -  4- >--*■- 


+  PROBE  0 
+  PROBE  3 
->  PROBE  1 
PROBE  5 
-  -  PROBE  2 

PROBE  4 


+0.3'  (9.2cm) 

+0.2'  (6.1cm) 

+0.1'  (3.1cm)  mllw 


■0.1'  (-3.1cm) 


-0.2'  (-6.1cm) 


CD  CO  CQ  CD  CD  CO 

o  o  o  o  o  o 

cc  cd  a:  cc  cd  cm 

Q_  Q_  D_  Q_  Q_  Q_ 


-0.4'  (-12,2cm) 


-0.5'  (-15.2cm) 


SCALES  IN  CENTIMETERS 
MODEL  0  40  80  120cm 


PROTOTYPE  0  2000  4000  6000cm 


CHANNEL  1  % 


•0.6'  (-18.3cm) 
-1.0' (-30.5cm) 


MODEL  0 

I 

PROTOTYPE  0 


SCALES  IN  FEET 

5  10 


250  500  750  1000  ft 


Figure  15.  Current  meter  locations  upcoast  of  jetties  with  probe  number  shown  for 

various  range  numbers.  Unsealed  contours  shown  in  feet  and  centimeters 
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Figure  16.  Wave  gauge  locations  (a)  in  outer  portion  of  channel  and  (b)  inside 
portion.  Range  numbers  shown  at  top  of  figure 
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Figure  17.  Spur  jetty 


Table  2 

Experiment  Conditions  (Wave  Direction,  20  deg,  Type- 
Monochromatic) 

Jetty  Type 

Incident  Wave  Height,  m 
(Prototype  Scale,  1:50,  m) 

Wave  Period,  sec 
(Prototype  Scale,  1:7.07,  sec) 

Absorbing 

0.02  (1.0) 

1.56  (11) 

Absorbing 

0.04  (2.0) 

1.56  (11) 

Absorbing 

0.07  (3.4) 

1.13  (8) 

Absorbing 

0.02  (1.0) 

1.13  (8) 

Absorbing 

0.033  (1.65) 

1.56  (11) 

Reflecting 

0.02  (1.0) 

1.56  (11) 

Reflecting 

0.04  (2.0) 

1.56  (11) 

Reflecting 

0.02  (1.0) 

1.13  (8) 

Reflecting 

0.07  (3.4) 

1.13  (8) 

Reflecting 

0.015  (0.75) 

1.13  (8) 

Spur 

0.02  (1.0) 

1.56  (11) 

Spur 

0.04  (2.0) 

1.56  (11) 

Spur 

0.07  (3.4) 

1.13  (8) 

Note:  Only  the  first  three  experiment  conditions  were  run  for  the  in-channel  data  (see  Figure  16). 
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Water  level 


The  experiments  were  conducted  with  a  constant  water  level.  The  water 
surface  elevation  was  at  0.33  m  (1.52  m  prototype)  above  the  low  water  datum. 


Additional  Information 

The  contoured  region  of  the  experimental  facility  is  molded  to  templates  with 
concrete  mortar.  The  surface  has  a  smooth  troweled  finish  and  has  been  painted. 
An  estimated  Manning’s  n  for  this  surface  is  0.015. 

The  absorbing  jetty  (Figure  9)  was  composed  of  fibrous  rubberized  hair  filter 
material.  Keulegan  (1972)  examined  this  material  in  a  laboratory  study.  From  his 
data  it  may  be  estimated  that  the  coefficient  of  reflection  for  the  jetty  ranges  from 
0.10  to  0.25.  The  reflective  jetty  was  constructed  of  smooth,  3/4-in.  marine  ply¬ 
wood.  The  spur  jetty  was  constructed  of  rock  with  a  typical  diameter  in  the  range 
of  1-  to  2.5-in. 

Other  data  collected  included  dye  visualization,  documented  with  still  and 
video  photography.  These  data  are  discussed  in  Chapter  4. 


Chapter  3  Experiment  Gauge  Setup,  Layout,  and  Conditions 


21 


4  Discussion  of  Results 


This  chapter  provides  a  discussion  of  the  data  and  how  to  interpret  the  data. 
Also  discussed  are  the  differences  noted  in  response  between  the  wave-absorbing 
jetty,  the  fully  reflecting  jetty  and  a  spur  jetty. 


Steady-State  Data  Segments 

The  raw  wave  height  and  velocity  data  included  with  this  report  are  the  entire 
time  series,  from  initiation  of  wave  generation  to  its  conclusion.  Therefore,  tran¬ 
sient  conditions  also  are  captured.  This  section  is  provided  to  guide  the  user  in 
choosing  appropriate  windows  of  the  data,  if  desired.  If  the  forcing  conditions  are 
near  steady-state  in  an  experiment,  a  more  or  less  steady-state  condition  is 
reached  after  a  period  of  time.  The  user  may  be  interested  in  the  initial  transient 
event,  but  most  likely  will  analyze  or  model  the  near  steady-state  portion  of  the 
data.  Examination  of  wave  height  measurements  shows  that  for  the  smaller  wave 
heights  (0.02  m  height,  1.56  sec  period),  about  100  sec  is  required  to  reach 
steady-state.  The  total  time  of  data  recording  is  600  sec.  The  steady-state  time 
also  is  dependent  on  location  of  the  measurement,  and  can  be  less  (farther  away 
from  the  jetty)  where  wave-current  interaction  is  less.  Larger  waves  (e.g.,  0.04  m 
height,  1.56  sec  period)  may  require  up  to  200  sec  for  relatively  steady-state 
conditions.  Figure  18  shows  wave  height  measurements  at  the  wave  generator 
(channel  1)  and  along  the  jetty  at  Transect  1,  channel  6  (see  Figure  14)  for  the 
0.04-m,  1.56-sec  wave  (absorbing  jetty).  Gauge  locations  are  shown  in  Figure  14. 

Current  measurements  have  about  the  same  steady-state  setup  time  as  for 
wave  measurements.  Figure  19  shows  an  example  of  current  data  for  a  location 
near  the  absorbing  jetty  (see  Figure  15  for  location).  Current  speeds  represent  the 
wave  orbital  velocity,  and  the  net  current  for  the  x  and  y  components  can  be  seen 
to  be  greater  than  zero.  Current  is  near-steady-state  from  200  to  500  sec. 

Figure  20  shows  a  10-sec  segment  of  the  record  seen  in  Figure  19. 


Results 

This  section  provides  examples  and  examination  of  the  data  collected. 

Sample  contour  plots  of  currents  and  wave  heights  are  shown.  Illustrative  plots  of 
current  direction  and  wave  direction  are  also  presented. 
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Figure  18.  Wave  height  measurements  (in  meters)  showing  (a)  waves  at 
generator  and  (b)  waves  along  Transect  1,  channel  6 
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Figure  19.  Current  speed  at  Range  26,  probe  0 
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Probe  1  -  Range  26  -  2-m,1 1  -s  wave 
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Figure  20.  Current  speed  at  Range  26,  probe  0,  for  time  1 98  to  208  sec  of 
Figure  17 

Wave  height 

Wave  height  contours  for  the  2-m,  1 1-sec  offshore  wave  (prototype  units, 
0.04-m,  1.56-sec  in  model  units)  with  the  absorbing  jetty  are  shown  in  Figure  21. 
On  the  seaward  side  of  the  absorbing  jetty  (lower  jetty  in  Figure  21),  the  contours 
generally  move  seaward,  indicating  reduction  in  wave  height  shoreward.  Wave 
height  contours  in  the  channel  indicate  the  20-deg  wave  approach,  with  the 
greater  wave  heights  located  toward  the  top  of  the  figure  inside  the  channel  and 
penetrating  farther  bayward. 

Results  of  the  2-m,  1 1-sec  wave  for  the  reflective  jetty  are  shown  in  Fig¬ 
ure  22.  An  increase  in  wave  height  can  be  seen  in  the  region  of  the  jetty  due  to 
reflection  from  the  jetty.  The  largest  wave  results  (3.5-m,  8-sec  wave,  prototype 
units,  0.07-m,  1.13-sec  in  model  units)  are  presented  in  Figure  23. 


Currents  due  to  waves 

Figure  24  shows  wave-generated  currents  in  the  region  upcoast  of  the  absorb¬ 
ing  jetty  (bottom  jetty  in  Figure  22).  The  wave  condition  with  the  absorbing  jetty 
was  the  2-m,  1 1-sec  wave  (prototype  units,  0.02-m,  1.56-sec  in  model  units)  and 
was  the  same  as  that  used  for  Figure  21.  The  maximum  current  along  the  jetty  is 
1.6  m/sec,  greater  than  the  longshore  current  along  the  beach.  Current  direction 
may  also  be  noted  in  Figure  24.  Typically,  all  vectors  have  a  component  toward 
the  jetty  (except  those  closest  to  jetty),  indicating  no  significant  circulation  cells 
in  the  region  of  the  jetty. 
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Figure  21 .  Contours  of  wave  height  for  2-m,  1 1  -sec  wave,  absorbing  jetty  setup 


Figure  22.  Contours  of  wave  height  for  2-m,  11-sec  wave,  reflecting  jetty  setup 
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Figure  23.  Contours  of  wave  height  for  3-m,  8-sec  wave,  absorbing  jetty  setup 

Wave  direction 

Wave  direction  for  three  conditions  is  shown  in  Figure  25.  Figure  25a  shows 
wave  direction  approaching  the  jetty  is  unchanged  as  the  wave  enters  the  absorb¬ 
ing  jetty.  Figure  25b  indicates  the  effect  of  the  reflective  jetty  by  the  vectors 
being  parallel  to  the  jetty.  It  should  be  noted  that  wave  direction  in  this  region 
was  affected  by  the  current  that  was  moving  alongshore  then  seaward  as  the 
current  approached  the  jetty. 


Circulation  Near  Reflective  and  Wave-Absorbing 
Jetties 

The  above  examination  of  the  sample  data  indicated  there  are  distinct  differ¬ 
ences  in  waves  and  circulation  between  the  reflective  and  absorbing  jetties.  This 
section  examines  dye  photographs  that  illustrate  differences  in  the  circulation 
pattern.  Figures  26  and  27  show  the  differences  in  the  circulation  pattern  upcoast 
of  the  absorbing  and  reflecting  jetties  respectively.  For  the  absorbing  jetty 
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Figure  24.  Wave-generated  current  for  2-m,  11-sec  wave,  absorbing  jetty  setup 

(Figure  26),  the  dye  patch  is  inserted  in  model  as  shown  in  the  first  photograph 
(1),  and  the  sequential  movement  is  followed  in  frames  (2)  to  (7).  The  dye  usu¬ 
ally  moves  towards  the  jetty  and  is  deflected  seaward.  The  breaker  location  is 
roughly  along  a  line  that  passes  through  the  middle  of  the  jetty.  For  the  reflecting 
jetty  (Figure  27),  the  dye  patch  begins  to  move  seaward  in  (2),  and  further  sea¬ 
ward  in  the  following  photograph  frames  (3)  to  (5).  The  waves  for  the  reflecting 
jetty  experiment  have  created  a  clockwise  circulation  along  the  shoreward  half  of 
the  jetty  that  deflects  the  incoming  longshore  current  seaward  further  up-drift 
than  for  the  absorbing  jetty. 

The  circulation  difference  between  the  two  jetty  types  also  can  be  seen  in 
plots  of  velocities.  Figures  28-30  show  current  patterns  and  magnitudes  for  a 
small  wave  (1-m,  1 1-sec),  a  moderate  wave  (2-m,  1 1-sec),  and  a  larger  wave 
(3.5-m,  8-sec).  These  figures  compare  the  absorbing-jetty  current  velocity  with 
the  reflecting-jetty  velocity.  Note  the  velocity  scale  on  each  figure.  The  reflected 
wave  energy  drives  a  shoreward  circulation  along  the  vertical  plywood-faced 
jetty. 
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Figure  25.  Wave  direction  vectors  and  scaled  wave  height  for  (a)  wave  absorbing  jetty  and  (b) 
reflective  jetty 
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Figure  26.  Sequence  of  photographs  (1-7)  of  dye  patch  approaching  absorbing  jetty  (2-m, 
11 -sec  wave) 


Figure  27.  Sequence  of  photographs  (1-5)  of  dye  patch  approaching  reflecting  jetty  (2-m,  11-sec 
wave) 
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Figure  28.  Comparison  of  (a)  absorbing  jetty  and  (b)  reflecting  jetty  for  1-m,  11-sec  wave 
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(a) 


(b) 


Figure  29.  Comparison  of  (a)  absorbing  jetty  and  (b)  reflecting  jetty  for  2-m,  11-sec  wave 
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Figure  30.  Comparison  of  (a)  absorbing  jetty  and  (b)  reflecting  jetty  for  3.4-m,  8-sec  wave 
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Spur  Jetty  Velocity  Examples 


The  spatially  dense  spur  jetty  velocity  data  indicated  small  circulation  cells 
between  the  spur  segments.  Plots  of  velocity  data  for  the  2.0-m,  1 1-sec  wave  and 
the  3.4-m,  8-sec  wave  are  shown  in  Figure  31.  Of  interest  with  respect  to  current 
patterns,  the  three-spur  configuration  does  not  produce  a  deflected  current.  The 
current  pattern  is  similar  to  the  wave-absorbing  jetty,  i.e.,  it  is  deflected  seaward, 
parallel  to  the  basic  jetty  alignment  though  there  are  small  circulation  cells 
formed  between  spurs. 


Shoreward  Distance  (m) 


(a) 


(b) 


Figure  31.  Spur  jetty  velocities  for  (a)  2.0-m,  11-sec  wave  and  (b)  3.4-m, 
8-sec  wave 
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Data  on  CD 


The  CD  with  this  report  contains  data  on  measured  waves,  current  velocity, 
and  bathymetry.  The  data  are  tied  to  a  coordinate  system  established  for  a  numer¬ 
ical  model  grid  that  is  included  on  the  CD.  Figure  32  shows  this  bathymetry.  The 
x-axis  is  aligned  along  shore-normal,  and  the  y-axis  is  alongshore.  The  files  on 
CD  are  ASCII  format  time  series  of  water  elevation  collected  at  20  Hz  for 
600  sec  and  tables  of  analyzed  mean  wave  height  and  wave  direction.  The  veloc¬ 
ity  measurements  are  provided  in  raw  data  files.  These  may  be  analyzed  as  dis¬ 
cussed  in  Chapter  2.  The  measurements  also  are  provided  in  a  spreadsheet  format 
and  in  summary  tables.  These  velocities  have  been  reduced  and  are  in  x  and  y 
component  form.  These  measurements  have  not  been  filtered  for  spikes  or  time 
periods  when  the  signal  to  noise  level  is  below  a  certain  threshold.  The  occur¬ 
rences  of  spikes  are  rare.  The  coordinates  of  x  and  y  velocity  components  of  the 
raw  velocity  data  are  relative  to  the  meter’s  coordinate  system  as  noted  in 
Figure  8  and  discussed  in  Chapter  2.  Current  velocity  data  in  spreadsheets  and 
tables  have  been  converted  to  the  common  coordinate  system. 


Figure  32.  Contours  of  bathymetry  in  prototype  meters  relative  to  water  level 
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The  file  structure  of  the  data  CD  has  been  constructed  in  the  following 
manner: 

a.  Raw  data. 

(1)  Wave  heights 

(2)  Current  velocities 

b.  Analyzed  data. 

(1)  Wave  heights 

(2)  Wave  direction  (from  velocity  data) 

(3)  Current  velocities 

c.  Gauge  location  coordinates. 

d.  Summary  tables  of  wave  height  and  interpolated  wave  direction  at  the 
location  of  wave  height  measurement. 

e.  Summary  tables  of  velocity,  wave  direction,  and  interpolated  wave 
height  at  the  location  of  velocity  measurement. 

Items  c,  d,  and  e  in  the  above  list  are  presented  in  Appendices  A  through  C, 
respectively.  A  help  text  file  is  included  on  the  CD. 
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5  Conclusions 


Water-level  fluctuation,  wave-height  variation,  wave  direction,  and  velocity 
data  were  collected  at  numerous  locations  for  situations  typical  of  jetties  at 
coastal  inlets.  The  primary  region  of  measurements  was  upcoast  of  a  jettied  inlet. 
In  this  region,  the  longshore  current  is  deflected  seaward  by  the  jetty  system.  The 
main  objective  in  this  study  was  to  supply  laboratory  data  sets  for  numerical 
modeling  that  contain  wave  height  and  current  information  near  an  inlet  where 
waves  are  breaking,  which  generate  currents  that  interact  with  waves  and  jetties 
and  cause  circulation  and  sedimentation.  The  data  obtained  in  this  study  may  be 
used  in  the  development  of  numerical  models  that  simulate  field  conditions. 

The  measurements  were  made  at  an  idealized  inlet  with  smooth  contours. 
Wave  height  and  velocity  measurements  were  made  both  upcoast  of  a  jetty 
protecting  the  inlet  and  between  two  parallel  jetties  on  both  sides  of  an  inlet. 
Measurements  were  performed  for  a  number  of  wave  conditions  representative  of 
tidal  inlets.  Three  inlet/jetty  configurations  were  examined: 

a.  An  inlet  protected  by  absorbing  jetty  perpendicular  to  the  beach.  The 
absorbing  jetty  was  composed  of  a  material  that  minimized  reflection  of 
wave  energy. 

b.  An  inlet  that  had  a  jetty  with  reflective  face  along  the  beach  side.  The 
jetty  in  this  case  was  fully  reflective  of  incident  wave  energy. 

c.  A  spur  jetty  with  three  short  spurs,  equally  spaced  along  the  jetty  length. 

Differences  in  the  response  of  the  wave-generated  currents  for  the  reflected 
versus  the  wave  absorbing  jetties  were  observed.  The  composition  of  the  jetty 
was  designed  to  portray  the  extremes  of  an  inlet  jetty  -  a  jetty  that  fully  reflects 
the  incident  waves  toward  the  upcoast  shoreline  adjacent  to  the  jetty,  and  an 
almost  fully  absorbing  jetty,  which  reflects  very  little  energy.  These  two  extreme 
jetty  structures  created  different  circulation  patterns.  The  nearly  fully  absorbing 
jetty  configuration  permitted  the  wave-generated  longshore  current  to  approach 
the  jetty  and  essentially  be  deflected  seaward  90  deg  along  the  jetty.  The  waves 
fully  reflecting  from  the  jetty  created  a  clockwise  circulation  cell,  starting  at  the 
mid-section  of  jetty  and  reaching  the  shoreline.  This  cell  was  large  enough  to 
deflect  the  offshore  movement  of  the  longshore  current  a  distance  of  approxi¬ 
mately  one  wavelength  upcoast.  This  was  significantly  different  from  the  circu¬ 
lation  for  the  absorbing  jetty,  where  flow  approached  the  base  of  the  jetty  before 
deflecting  seaward.  The  spur  jetty  setup  had  small  circulation  cells  between 
spurs.  However,  the  cells  did  not  deflect  the  longshore  current,  as  the  main  body 
of  the  current  deflected  seaward  parallel  to  the  jetty. 
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Appendix  A 

Gauge  Layouts  and  Locations 


The  orientation  of  the  x-y  coordinate  system  is  shown  in  Figure  Al.  The 
origin  is  actually  located  beyond  the  figure’s  upper  left  corner.  The  gauge 
locations  are  shown  in  Figures  A2  to  A9.  The  x-y-z  coordinates  for  each  gauge 
follow  in  Tables  Al  to  A5.  The  physical  model  was  operated  at  the  +1.5  m 
(+5.0  ft)  mlw  water  level  (prototype  (1:50  scale)).  The  figure  below  shows  the 
origin  with  the  positive  x-axis  running  vertically  down  from  the  point  located  in 
the  upper  left  comer,  and  the  y-axis  running  horizontally,  parallel  to  the  shore. 


- ►+ Y 

Coordinate  system  for  gauge 
locations 

+  X 


Figure  Al .  Orientation  of  axis  system  for  describing  gauge  locations 
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Figure  A2.  Wave  gauge  layout  upcoast  of  jetty  for  measurements 

conducted  outside  the  inlet.  Depth  contours  are  shown  in 
model  scale  units  in  feet  (centimeters) 
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Figure  A3.  Current  meter  layout  upcoast  of  jetty  for  measurements 
conducted  outside  the  inlet.  Depth  contours  are  shown  in 
model  scale  units  in  feet  (centimeters) 


Appendix  A  Gauge  Layouts  and  Locations 


A3 


(Range  Numbers) 


CHANNEL  7 

f " 

■ 

CHANEL  6 

— 

CHANNEL  5 

■-v- 

-•V-- 

CHANNEL  4 

<$> 

CHANNEL  3 

CHANNEL  2 

4 

+0.3'  (9.2cm) 

+0.2’  (6.1cm) 

+0.1'  (3.1cm)  mllw 


0  mlw 


•0.1' (-3.1cm) 


-0.2'  (-6.1cm) 


•0.3' (-9.2cm) 


-0,4' (-12.2cm) 


-0.5'  (-15.2cm) 


_ -0.6'  (-18.3cm) 

-1.0' (-30,5cm) 

SCALES  IN  CENTIMETERS 
MODEL  0  40  80  120cm 


Figure  A4.  Wave  gauge  layout  in  outer  channel  for  measurements 
conducted  inside  the  inlet.  Depth  contours  are  shown  in 
model  scale  units  in  feet  (centimeters) 
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Figure  A5.  Current  meter  layout  in  outer  channel  for  measurements 
conducted  inside  the  inlet.  Depth  contours  are  shown  in 
model  scale  units  in  feet  (centimeters) 
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Figure  A6.  Wave  gauge  layout  in  inner  channel  for  measurements 
conducted  inside  the  inlet.  Depth  contours  are  shown  in 
model  scale  units  in  feet  (centimeters) 


Appendix  A  Gauge  Layouts  and  Locations 


\\Y\3M)  ;  31ft  1  MAM (l  (28 
PROSE  o  j  lit- 1  -&4  -  V 1M  || 

PROBB  3  { |i^'  -L  -^4,-  J  -  VH  hi — 

pROBey-jJ^t v “|f“Tfin \w\ 

probe4/ i  -\-f- -l  -fell  V^\ 

PROBE  j  -  VjilfeW'n  -V 

'  PROB/4  feA-\fe> 


+0.3’  (9.2cm) 

+0.2’  (6.1cm) 

+0.1' (3.1cm)  mllw 


■0.5'  (-15.2cm) 


SCALES  IN  CENTIMETERS 

L  0  40  80  120cm 


PROTOTYPE  0  2000  4000  6000cm 


CHANNEL  1  * 


-1.0' (-30.5cm) 


PROTOTYPE  0 


SCALES  IN  FEET 


10  15 


250  500  750 


^  CURRENT  METER  LOCATION 
;  FIBER  ABSORBER 

VERTICAL  WALL  FOR 
REFLECTIVE  JETTY  CASES 


Figure  A7.  Current  meter  layout  in  inner  channel  for  measurements 
conducted  inside  the  inlet.  Depth  contours  are  shown  in 
model  scale  units  in  feet  (centimeters) 
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Figure  A8.  Wave  gauge  layout  1  for  spur  jetty  for  measurements 

conducted  outside  the  inlet.  Depth  contours  are  shown  in 
model  scale  units  in  feet  (centimeters) 
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Figure  A9.  Current  meter  layout  for  spur  jetty  for  measurements 

conducted  outside  the  inlet.  Depth  contours  are  shown  in 
model  scale  units  in  feet  (centimeters) 
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Table  A1  (Concluded) 

Channel  No. 

Gauge  Location 
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Table  A2 

Wave  Gauge  Locations  Between  Jetties,  Transects  C29,  C29A, 

C31,  C31A,  C33,  and  C33A 

Channel  No. 

Gauge  Location  | 

Prototype 

Laboratory 

Y  (m) 

Z(m) 

X  (m) 

Y  (m) 

Z(m) 

Transect  C29 

1 

950.0 

1,248.5 

6.94 

19.0 

24.97 

0.139 

2 

1,085.5 

1,248.5 

6.05 

21.71 

24.97 

0.121 

!  3 

1,116.0 
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22.32 
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1  Transect  C29A 

1 

950.0 
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24.97 

0.139 
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1,268.5 

1,263.75 

6.0 

25.37 
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0.128 
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1,329.5 
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26.59 
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1,263.75 

6.35 
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5.97 
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28.42 
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Transect  C31 

1 

950.0 
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6.94 

19.0 

26.19 
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1,085.5 
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6.07 

21.71 
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1,146.5 
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22.93 
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24.15 

26.19 

0.121 

7 

1,238.0 

1,309.5 

6.07 

24.76 

26.19 

0.121 

Transect  C31A 

1 

950.0 

1,309.5 

6.94 

19.0 

26.19 

0.139 

2 

1,268.5 

1,309.5 

6.93 

25.37 

26.19 

0.139  | 

3 

1,299.0 

1,309.5 

8.5 

25.98 

26.19 

0.17 

4 

1,329.5 

1,309.5 

8.81 

26.59 

26.19 

0.176  ; 

5 

1,360.0 

1,309.5 

8.86 

27.2 

26.19 

0.177  : 

6 

1,390.5 

1,309.5 

8.92 

27.81 

26.19 

0.178 

7 

1,421.0 

1,309.5 

8.54 

28.42 

26.19 

0.171  | 

(Continued) 
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Table  A3 

Velocity  Gauge  Locations  Upcoast  of  Jetty,  Transects  C17-C19  and 
C21-C26 

Probe  No. 

Gauge  Location 

Prototype 

Laboratory 

X  (m) 

Y(m) 

Z  (m) 

X  (m) 

Y  (m) 

Z(m) 

Transect  C17 

4 

1,024.5 

1,218.0 

6.16 

20.49 

24.36 

0.123 

2 

1,024.5 

1,187.5 

5.9 

20.49 

23.75 

0.118 

5 

1,024.5 

1,157.0 

5.68 

20.49 

23.14 

0.114 

1 

1,024.5 

1,126.5 

5.58 

20.49 

22.53 

0.112 

3 

1,024.5 

1,096.0 

5.58 

20.49 

21.92 

0.112 

0 

1,024.5 

1,065.5 

5.57 

20.49 

21.31 

0.111 

Transect  C18 

4 

1,055 

1,218.0 

5.81 

21.1 

24.36 

0.116 

2 

1,055 

1,187.5 

5.41 

21.1 

23.75 

0.108 

5 

1,055 

1,157.0 

5.19 

21.1 

23.14 

0.104 

1 

1,055 

1,126.5 

5.07 

21.1 

22.53 

0.101 

3 

1,055 

1,096.0 

5.07 

21.1 

21.92 

0.101 

0 

1,055 

1,065.5 

5.07 

21.1 

21.31 

0.101 

Transect  C19 

4 

1,085.5 

945 

4.55 

21.71 

18.9 

0.091 

2 

1,116.0 

945 

3.99 

22.32 

18.9 

0.08 

5 

1,146.5 

945 

3.42 

22.93 

18.9 

0.068 

1 

1,177.0 

945 

2.83 

23.54 

18.9 

0.057 

3 

1,207.5 

945 

2.19 

24.15 

18.9 

0.044 

0 

1,238.0 

945 

1.54 

24.76 

18.9 

0.031 

Transect  C21 

4 

1,085.5 

1,005 

4.55 

21.71 

20.1 

0.091 

2 

1,116.0 

1,005 

3.99 

22.32 

20.1 

0.08 

5 

1,146.5 

1,005 

3.43 

22.93 

20.1 

0.069 

1 

1,177.0 

1,005 

2.84 

23.54 

20.1 

0.057 

3 

1,207.5 

1,005 

2.19 

24.15 

20.1 

0.044 

0 

1,238.0 

1,005 

1.54 

24.76 

20.1 

0.031 

Transect  C22 

4 

1,085.5 

1,035 

4.56 

21.71 

20.7 

0.091 

2 

1,116.0 

1,035 

4.0 

22.32 

20.7 

0.08 

5 

1,146.5 

1,035 

3.43 

22.93 

20.7 

0.069 

1 

1,177.0 

1,035 

2.84 

23.54 

20.7 

0.057 

3 

1,207.5 

1,035 

2.19 

24.15 

20.7 

0.044 

0 

1,238.0 

1,035 

1.54 

24.76 

20.7 

0.031 

(Continued) 

Appendix  A  Gauge  Layouts  and  Locations 


A15 


Table  A3  (Concluded) 

Probe  No. 

Gauge  Location 

Prototype 

Laboratory 

X  (m) 

Y(m) 

Z(m) 

X  (m) 

Y(m) 

Z  (m) 

Transect  C23 

4 

1,085.5 

1,065.5 

4.56 

21.71 

21.31 

0.091 

2 

1,116.0 

1,065.5 

4.0 

22.32 

21.31 

0.08 

5 

1,146.5 

1,065.5 

3.43 

22.93 

21.31 

0.069 

1 

1,177.0 

1,065.5 

2.84 

23.54 

21.31 

0.057 

3 

1,207.5 

1,065.5 

2.19 

24.15 

21.31 

0.044 

0 

1,238.0 

1,065.5 

1.54 

24.76 

21.31 

0.031 

Transect  C24 

4 

1,085.5 

1,096 

4.56 

21.71 

21.92 

0.091 

2 

1,116.0 

1,096 

3.99 

22.32 

21.92 

0.08 

5 

1,146.5 

1,096 

3.43 

22.93 

21.92 

0.069 

1 

1,177.0 

1,096 

2.84 

23.54 

21.92 

0.057 

3 

1,207.5 

1,096 

2.19 

24.15 

21.92 

0.044 

0 

1,238.0 

1,096 

1.54 

24.76 

21.92 

0.031 

Transect  C25 

4 

1,085.5 

1,126.5 

4.56 

21.71 

22.53 

0.091 

2 

1,116.0 

1,126.5 

3.99 

22.32 

22.53 

0.08 

5 

1,146.5 

1,126.5 

3.42 

22.93 

22.53 

0.068 

1 

1,177.0 

1,126.5 

2.83 

23.54 

22.53 

0.057 

3 

1,207.5 

1,126.5 

2.19 

24.15 

22.53 

0.044 

0 

1,238.0 

1,126.5 

1.54 

24.76 

22.53 

0.031 

Transect  C26 

4 

1,085.5 

1,157 

4.68 

21.71 

23.14 

0.094 

2 

1,116.0 

1,157 

4.12 

22.32 

23.14 

0.082 

5 

1,146.5 

1,157 

3.55 

22.93 

23.14 

0.071 

1 

1,177.0 

1,157 

2.96 

23.54 

23.14 

0.059 

3 

1,207.5 

1,157 

2.31 

24.15 

23.14 

0.046 

0 

1,238.0 

1,157 

1.57 

24.76 

23.14 

0.031 
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1,268.5 

1,240 

3.88 

25.37 

24.8 

1,299.0 

1,240 

3.14 

25.98 

24.8 

1,329.5 

1,240 

2.39 

26.59 

24.8 

1,360.0 

1,240 

1.71 

27.2 

24.8 

1,390.5 

1,240 

1.42 

27.81 

24.8 

1,421.0 

1,240 

1.57 

28.42 

24.8 

Table  A4  (Concluded) 

Probe  No. 

Gauge  Location 

Prototype 

Laboratory 

X  (m) 

Y(m) 

Z  (m) 

X  (m) 

Y(m) 

z(  m) 

Transect  C31A 

4 

1,268.5 

1,309.5 

6.93 

25.37 

26.19 

0.139 

2 

1,299.0 

1,309.5 

8.5 

25.98 

26.19 

0.17 

5 

1,329.5 

1,309.5 

8.81 

26.59 

26.19 

0.176 

1 

1,360.0 

1,309.5 

8.86 

27.2 

26.19 

0.177 

3 

1,390.5 

1,309.5 

8.92 

27.81 

26.19 

0.178 

0 

1,421.0 

1,309.5 

8.54 

28.42 

26.19 

0.171 

Transect  C33 

4 

1,085.5 

1,370.5 

5.9 

21.71 

27.41 

0.118 

2 

1,116.0 

1,370.5 

5.64 

22.32 

27.41 

0.113 

5 

1,146.5 

1,370.5 

5.42 

22.93 

27.41 

0.108 

1 

1,177.0 

1,370.5 

5.11 

23.54 

27.41 

0.102 

3 

1,207.5 

1,370.5 

4.8 

24.15 

27.41 

0.096 

0 

1,238.0 

1,370.5 

4.19 

24.76 

27.41 

0.084 

Transect  C33A 

4 

1,268.5 

1,355.25 

5.27 

25.37 

27.11 

0.105 

2 

1,299.0 

1,355.25 

5.13 

25.98 

27.11 

0.103 

5 

1,329.5 

1,355.25 

4.96 

26.59 

27.11 

0.099 

1 

1,360.0 

1,355.25 

4.91 

27.2 

27.11 

0.098 

3 

1,390.5 

1,355.25 

4.39 

27.81 

27.11 

0.088 

0 

1,421.0 

1,355.25 

4.24 

28.42 

27.11 

0.085 
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Table  A5  (Continued) 


Gauge  Location 

Prototype  Laboratory 

X  (m)  Y  (m)  Z  (m)  X  (m)  Y  (m)  Z  (m) 
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Wave  Height  Data  Tables 


Tables  of  the  analyzed  wave  height  and  interpolated  wave  direction  are 
included  in  this  appendix  (Tables  B1-B15).  These  data  also  are  included  in 
the  accompanying  CD,  where  the  time  series  data  also  are  provided.  The 
interpolated  value  of  the  wave  direction  is  the  value  of  wave  direction  from  the 
surrounding  velocity  gauge  locations  because  velocity  and  wave  height  gauges 
were  not  usually  collocated.  At  some  locations  an  interpolated  wave  direction 
value  is  not  provided  when  there  is  no  velocity  gauge  nearby,  or  if  there  was  a 
problem  with  the  velocity  data.  The  channel  1  gauge  is  located  near  the  wave 
generator  in  an  area  of  constant  depth  and  the  wave  direction  represents  the 
incident  wave  direction  (20  deg).  Tables  of  the  analyzed  velocities  and  direction 
are  included  in  Appendix  C.  These  data  are  also  included  in  the  accompanying 
CD,  where  the  time  series  data  may  also  be  found. 
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Table  B1 

Wave  Height  and  Interpolated  Wave  Direction, 

Reflective  Jetty,  3.4-m,  8-sec  Wave,  Transects  T1-T9 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T1 

1 

9,50.0 

1,248.5 

3.4 

- 

2 

1,055.0 

1,248.5 

2.9 

- 

3 

1,085.5 

1,159.0 

1.95 

352.5 

4 

1,116.0 

1,159.0 

1.6 

4.9 

5 

1,146.5 

1,159.0 

1.15 

2.6 

6 

1,177.0 

1,159.0 

1.1 

355.7 

7 

1,207.5 

1,159.0 

0.75 

1.3 

8 

1,238.0 

1,159.0 

0.3 

3.0 

Transect  T2 

1 

950.0 

1,218 

3.35 

- 

2 

1,055.0 

1,218 

2.5 

10.7 

3 

1,085.5 

1,157 

1.9 

352.5 

4 

1,116.0 

1,157 

1.55 

4.9 

5 

1,146.5 

1,157 

1.25 

2.6 

6 

1,177.0 

1,157 

1.15 

355.7 

7 

1,207.5 

1,157 

0.7 

1.3 

8 

1,238.0 

1,157 

0.35 

3.0 

Transect  T3 

1 

950.0 

1,187.5 

3.3 

- 

2 

1,055.0 

1,187.5 

2.5 

24.9 

3 

1,085.5 

1,155.0 

2.25 

353.7 

4 

1,116.0 

1,155.0 

1.45 

5.7 

5 

1,146.5 

1,155.0 

1.35 

3.2 

6 

1,177.0 

1,155.0 

1.05 

356.1 

7 

1,207.5 

1,155.0 

0.65 

0.9 

8 

1,238.0 

1,155.0 

0.35 

2.8 

Transect  T4 

1 

950.0 

1,157 

3.35 

- 

2 

1,055.0 

1,157 

2.3 

19.1 

3 

1,085.5 

1,151 

2.2 

356.0 

4 

1,116.0 

1,151 

1.9 

7.2 

5 

1,146.5 

1,151 

1.45 

4.5 

6 

1,177.0 

1,151 

1.0 

356.8 

7 

1,207.5 

1,151 

0.7 

0.1 

8 

1,238.0 

1,151 

0.35 

2.5 

(■Sheet  f  of  3) 
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Table  B1  (Continued) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T5 

1 

950.0 

1,126.5 

3.3 

- 

2 

1,055.0 

1,126.5 

2.25 

21.5 

3 

1,085.5 

1,147.0 

1.35 

358.4 

4 

1,116.0 

1,147.0 

1.45 

8.8 

5 

1,146.5 

1,147.0 

1.35 

5.8 

6 

1,177.0 

1,147.0 

1.1 

357.5 

7 

1,207.5 

1,147.0 

0.85 

359.4 

8 

1,238.0 

1,147.0 

0.3 

2.2 

Transect  T6 

1 

950.0 

1,096 

3.25 

- 

2 

1,055.0 

1,096 

2.25 

17.7 

3 

1,085.5 

1,141 

1.8 

1.9 

4 

1,116.0 

1,141 

1.5 

11.1 

5 

1,146.5 

1,141 

0.8 

7.7 

6 

1,177.0 

1,141 

1.2 

358.5 

7 

1,207.5 

1,141 

0.95 

358.2 

8 

1,238.0 

1,141 

0.3 

1.7 

Transect  T7 

1 

950.0 

1,065.5 

3.3 

- 

2 

1,055.0 

1,065.5 

2.2 

12.6 

3 

1,085.5 

1,135 

1.55 

5.5 

4 

1,116.0 

1,135 

1.4 

13.5 

5 

1,146.5 

1,135 

1.2 

9.6 

6 

1,177.0 

1,135 

1.0 

359.6 

7 

1,207.5 

1,135 

0.85 

357.0 

8 

1,238.0 

1,135 

0.25 

1.2 

Transect  T8 

1 

950.0 

1,035 

3.45 

- 

2 

1,055.0 

1,035 

2.9 

- 

3 

1,085.5 

1,123 

2.15 

10.0 

4 

1,116.0 

1,123 

1.4 

17.4 

5 

1,146.5 

1,123 

1.1 

11.8 

6 

1,177.0 

1,123 

1.05 

359.9 

7 

1,207.5 

1,123 

0.9 

355.3 

8 

1,238.0 

1,123 

0.35 

1.0 

(Sheet  2  of  3) 
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Table  B2 

Wave  Height  and  Interpolated  Wave  Direction, 
Reflective  Jetty,  2.0-m,  11 -sec  Wave,  Transects  T1-T9 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T1 

1 

950.0 

1,248.5 

2.0 

- 

2 

1,055.0 

1,248.5 

2.65 

- 

3 

1,085.5 

1,159.0 

3.35 

0.4 

4 

1,116.0 

1,159.0 

2.75 

6.6 

i  5 

1,146.5 

1,159.0 

1.75 

358.7 

6 

1,177.0 

1,159.0 

1.4 

351.6 

7 

1,207.5 

1,159.0 

1.05 

345.9 

8 

1,238.0 

1,159.0 

0.2 

357.4 

Transect  T2 

1 

950.0 

1,218 

1.95 

- 

2 

1,055.0 

1,218 

2.7 

7.7 

3 

1,085.5 

1,157 

3.5 

0.4 

4 

1,116.0 

1,157 

2.75 

6.6 

5 

1,146.5 

1,157 

1.9 

358.7 

6 

1,177.0 

1,157 

1.55 

351.6 

7 

1,207.5 

1,157 

1.05 

345.9 

8 

1,238.0 

1,157 

0.2 

357.4 

Transect  T3 

1 

950.0 

1,187.5 

1.9 

- 

2 

1,055.0 

1,187.5 

2.7 

26.1 

3 

1,085.5 

1,155.0 

3.65 

1.7 

4 

1,116.0 

1,155.0 

2.65 

7.6 

5 

1,146.5 

1,155.0 

1.8 

0.3 

6 

1,177.0 

1,155.0 

1.5 

353.5 

7 

1,207.5 

1,155.0 

1.05 

347.9 

8 

1,238.0 

1,155.0 

0.25 

356.8 

Transect  T4 

1 

950.0 

1,157 

1.95 

- 

2 

1,055.0 

1,157 

2.15 

20.7 

3 

1,085.5 

1,151 

2.8 

4.3 

4 

1,116.0 

1,151 

2.65 

9.6 

5 

1,146.5 

1,151 

1.9 

3.5 

6 

1,177.0 

1,151 

1.35 

357.3 

7 

1,207.5 

1,151 

1.0 

351.9 

8 

1,238.0 

1,151 

0.25 

355.5 
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Table  B2  (Continued) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T5 

1 

950.0 

1,126.5 

1.95 

- 

2 

1,055.0 

1,126.5 

1.8 

15.9 

3 

1,085.5 

1,147.0 

1.95 

7.0 

4 

1,116.0 

1,147.0 

1.55 

11.7 

5 

1,146.5 

1,147.0 

1.3 

6.7 

6 

1,177.0 

1,147.0 

1.35 

1.2 

7 

1,207.5 

1,147.0 

0.9 

356.0 

8 

1,238.0 

1,147.0 

0.2 

354.2 

Transect  T6 

1 

950.0 

1,096 

1.9 

- 

2 

1,055.0 

1,096 

2.25 

24.7 

3 

1,085.5 

1,141 

2.0 

11.0 

4 

1,116.0 

1,141 

1.6 

14.7 

5 

1,146.5 

1,141 

1.1 

11.6 

6 

1,177.0 

1,141 

1.05 

7.1 

7 

1,207.5 

1,141 

0.95 

2.2 

8 

1,238.0 

1,141 

0.2 

352.2 

Transect  T7 

1 

950.0 

1,065.5 

1.95 

- 

2 

1,055.0 

1,065.5 

2.2 

20.1 

3 

1,085.5 

1,135.0 

2.25 

15 

4 

1,116.0 

1,135.0 

2.1 

17.8 

5 

1,146.5 

1,135.0 

1.7 

16.5 

6 

1,177.0 

1,135.0 

1.4 

13.1 

7 

1,207.5 

1,135.0 

0.6 

8.5 

8 

1,238.0 

1,135.0 

0.2 

350.3 

Transect  T8 

1 

950.0 

1,035.0 

2.3 

- 

2 

1,055.0 

1,035.0 

2.35 

- 

3 

1,085.5 

1,123.0 

2.4 

19.5 

4 

1,116.0 

1,123.0 

2.35 

20.4 

5 

1,146.5 

1,123.0 

1.75 

20.4 

6 

1,177.0 

1,123.0 

1.65 

19 

7 

1,207.5 

1,123.0 

1.35 

15.7 

i  8 

1,238.0 

1,123.0 

0.25 

352.7 
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Table  B2  (Concluded) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T9 

1 

950.0 

1,010.5 

1.9 

- 

2 

1,055.0 

1,010.5 

1.95 

- 

3 

1,085.5 

1,010.5 

1.8 

1.6 

4 

1,116.0 

1,010.5 

2.0 

9.4 

5 

1,146.5 

1,010.5 

1.5 

6.3 

6 

1,177.0 

1,010.5 

1.15 

355.4 

7 

1,207.5 

1,010.5 

0.8 

20.3 

8 

1,238.0 

1,010.5 

0.2 

37.7 

(Sheet  3  of  3) 
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Wave  Height  Data  Tables 


Table  B3 

Wave  Height  and  Interpolated  Wave  Direction, 
Reflective  Jetty,  1.0-m,  11 -sec  Wave,  Transects  T1-T9 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T1 

1 

950.0 

1,248.5 

0.95 

- 

2 

1,055.0 

1,248.5 

1.4 

- 

3 

1,085.5 

1,159.0 

1.5 

351.9 

4 

1,116.0 

1,159.0 

1.85 

4.7 

i  5 

1,146.5 

1,159.0 

1.6 

0.3 

6 

1,177.0 

1,159.0 

1.25 

354.7 

7 

1,207.5 

1,159.0 

0.8 

356.0 

8 

1,238.0 

1,159.0 

0.1 

353.3 

Transect  T2 

1 

950.0 

1,218 

0.95 

- 

2 

1,055.0 

1,218 

1.35 

7.5 

3 

1,085.5 

1,157 

1.6 

351.9 

4 

1,116.0 

1,157 

1.85 

4.7 

5 

1,146.5 

1,157 

1.65 

0.3 

6 

1,177.0 

1,157 

1.25 

354.7 

7 

1,207.5 

1,157 

0.85 

356.0 

8 

1,238.0 

1,157 

0.1 

353.3 

Transect  T3 

1 

950.0 

1,187.5 

1.0 

- 

2 

1,055.0 

1,187.5 

1.25 

15.8 

3 

1,085.5 

1,155.0 

1.7 

352.8 

4 

1,116.0 

1,155.0 

1.75 

5.8 

5 

1,146.5 

1,155.0 

1.6 

1.3 

6 

1,177.0 

1,155.0 

1.25 

355.8 

7 

1,207.5 

1,155.0 

0.8 

356.4 

8 

1,238.0 

1,155.0 

0.1 

353.7 

Transect  T4 

1 

950.0 

1,157 

1.0 

- 

2 

1,055.0 

1,157 

1.05 

17.7 

3 

1,085.5 

1,151 

1.55 

354.6 

4 

1,116.0 

1,151 

1.55 

8.0 

5 

1,146.5 

1,151 

1.45 

3.4 

6 

1,177.0 

1,151 

1.4 

357.9 

7 

1,207.5 

1,151 

0.75 

357.3 

8 

1,238.0 

1,151 

0.1 

354.6 

(Sheet  1  of  3) 

Appendix  B  Wave  Height  Data  Tables 


Table  B3  (Continued) 

Channel 

X  (m) 

Y(m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T5 

1 

950.0 

1,126.5 

1.0 

- 

2 

1,055.0 

1,126.5 

0.95 

9.3 

3 

1,085.5 

1,147.0 

1.05 

356.4 

4 

1,116.0 

1,147.0 

1.2 

10.2 

5 

1,146.5 

1,147.0 

1.15 

5.4 

6 

1,177.0 

1,147.0 

1.15 

360.0 

7 

1,207.5 

1,147.0 

0.85 

358.2 

8 

1,238.0 

1,147.0 

0.1 

355.5 

Transect  T6 

1 

950.0 

1,096 

0.95 

- 

2 

1,055.0 

1,096 

1.0 

17.1 

3 

1,085.5 

1,141 

0.95 

359.2 

4 

1,116.0 

1,141 

1.0 

13.6 

5 

1,146.5 

1,141 

0.85 

8.5 

6 

1,177.0 

1,141 

0.9 

3.2 

7 

1,207.5 

1,141 

1.0 

359.5 

8 

1,238.0 

1,141 

0.1 

356.9 

Transect  T7 

1 

950.0 

1,065.5 

0.95 

- 

2 

1,055.0 

1,065.5 

1.1 

17.8 

3 

1,085.5 

1,135.0 

1.05 

1.9 

4 

1,116.0 

1,135.0 

1.0 

16.9 

5 

1,146.5 

1,135.0 

1.05 

11.6 

6 

1,177.0 

1,135.0 

1.4 

6.4 

7 

1,207.5 

1,135.0 

0.7 

0.8 

8 

1,238.0 

1,135.0 

0.1 

358.2 

Transect  T8 

1 

950.0 

1,035 

0.9 

- 

2 

1,055.0 

1,035 

1.15 

- 

3 

1,085.5 

1,123 

1.15 

6.8 

4 

1,116.0 

1,123 

1.2 

21.0 

5 

1,146.5 

1,123 

1.2 

15.5 

6 

1,177.0 

1,123 

1.65 

10.5 

7 

1,207.5 

1,123 

1.0 

5.4 

i  8 

1,238.0 

1,123 

0.15 

1.4 

(Sheet  2  of  3) 

Appendix  B  Wave  Height  Data  Tables 


B9 


Table  B4 

Wave  Height  and  Interpolated  Wave  Direction, 
Reflective  Jetty,  0.75-m,  11 -sec  Wave,  Transects  T1-T9 


Channel 


Transect  T1 


Transect  T2 


Transect  T3 


Transect  T4 


Int.  Wave  Dir  (deg) 


950.0 

1,248.5 

0.75 

1,055.0 

1,248.5 

0.85 

1,085.5 

1,159.0 

1.0 

1,116.0 

1,159.0 

1.1 

1,146.5 

1,159.0 

1.05 

1,177.0 

1,159.0 

1.1 

1,207.5 

1,159.0 

0.7 

1,238.0 

1,159.0 

0.1 

950.0 

1,218 

0.7 

1,055.0 

1,218 

0.9 

1,085.5 

1,157 

1.05 

1,116.0 

1,157 

1.1 

1,146.5 

1,157 

1.15 

1,177.0 

1,157 

1.15 

1,207.5 

1,157 

0.7 

1,238.0 

1,157 

0.05 

950.0 

1,187.5 

0.7 

1,055.0 

1,187.5 

0.85 

1,085.5 

1,155.0 

1.15 

1,116.0 

1,155.0 

1.05 

1,146.5 

1,155.0 

1.05 

1,177.0 

1,155.0 

1.05 

1,207.5 

1,155.0 

0.7 

1,238.0 

1,155.0 

0.05 

950.0 

1,157 

0.75 

1,055.0 

1,157 

0.75 

1,085.5 

1,151 

0.95 

1,116.0 

1,151 

1.0 

1,146.5 

1,151 

0.95 

1,177.0 

1,151 

0.95 

1,207.5 

1,151 

0.65 

1,238.0 

1,151 

0.1 

(Sheet  1  of  3) 


Appendix  B  Wave  Height  Data  Tables 


Table  B4  (Continued) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T5 

1 

950.0 

1,126.5 

0.75 

- 

2 

1,055.0 

1,126.5 

0.65 

15.8 

3 

1,085.5 

1,147.0 

0.65 

1.7 

4 

1,116.0 

1,147.0 

0.55 

7.8 

5 

1,146.5 

1,147.0 

0.4 

6.0 

6 

1,177.0 

1,147.0 

0.65 

3.2 

7 

1,207.5 

1,147.0 

0.9 

1.6 

8 

1,238.0 

1,147.0 

0.05 

0.8 

Transect  T6 

1 

950.0 

1,096 

0.75 

- 

2 

1,055.0 

1,096 

0.65 

17.7 

3 

1,085.5 

1,141 

0.65 

3.9 

4 

1,116.0 

1,141 

0.6 

9.3 

5 

1,146.5 

1,141 

0.45 

9.0 

1  6 

1,177.0 

1,141 

0.6 

5.1 

7 

1,207.5 

1,141 

0.85 

3.9 

8 

1,238.0 

1,141 

0.05 

0.7 

j  Transect  T7 

1 

950.0 

1,065.5 

0.65 

- 

2 

1,055.0 

1,065.5 

0.8 

10.3 

3 

1,085.5 

1,135.0 

0.7 

6.0 

4 

1,116.0 

1,135.0 

0.85 

10.9 

5 

1,146.5 

1,135.0 

0.7 

12.0 

6 

1,177.0 

1,135.0 

0.85 

7.1 

7 

1,207.5 

1,135.0 

0.8 

6.3 

8 

1,238.0 

1,135.0 

0.1 

0.5 

Transect  T8 

1 

950.0 

1,035 

0.7 

- 

!  2 

1,055.0 

1,035 

0.75 

- 

!  3 

1,085.5 

1,123 

0.8 

8.9 

1  4 

1,116.0 

1,123 

0.85 

13.3 

5 

1,146.5 

1,123 

0.7 

14.7 

6 

1,177.0 

1,123 

0.9 

9.6 

7 

1,207.5 

1,123 

0.75 

9.9 

8 

1,238.0 

1,123 

0.05 

1.0 

(Sheet  2  of  3) 
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Appendix  B  Wave  Height  Data  Tables 


Table  B4  (Concluded) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T9 

1 

950.0 

1,010.5 

0.7 

- 

2 

1,055.0 

1,010.5 

0.85 

- 

3 

1,085.5 

1,010.5 

0.7 

5.7 

4 

1,116.0 

1,010.5 

0.85 

5.8 

5 

1,146.5 

1,010.5 

0.8 

9.8 

6 

1,177.0 

1,010.5 

0.85 

6.6 

7 

1,207.5 

1,010.5 

0.7 

11.2 

8 

1,238.0 

1,010.5 

0.05 

8.0 

!  (Sheet  3  of  3) 
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Wave  Height  Data  Tables 


B13 


Channel 


Int.  Wave  Dir  (deg) 


Transect  T5 


950.0 

1,126.5 

1.65 

1,055.0 

1,126.5 

1.9 

1,085.5 

1,147.0 

1.4 

1,116.0 

1,147.0 

1.45 

1,146.5 

1,147.0 

1.65 

1,177.0 

1,147.0 

1.15 

1,207.5 

1,147.0 

0.9 

1,238.0 

1,147.0 

0.5 

950.0 


1,055.0 


1,085.5 


1,116.0 


1,146.5 


1,177.0 


1,207.5 


1,238.0 


Transect  T6 


1.7 


1.95 


1.6 


1.5 


1.4 


1.35 


0.9 


0.55 


950.0 


1,055.0 


1,085.5 


1,116.0 


1,146.5 


1,177.0 


1,207.5 


1,238.0 


1,065.5 


1,065.5 


1,135.0 


1,135.0 


1,135.0 


1,135.0 


1,135.0 


1,135.0 


Transect  T8 


950.0 

1,035 

1.5 

1,055.0 

1,035 

1.5 

1,085.5 

1,123 

1.65 

1,116.0 

1,123 

1.85 

1,146.5 

1,123 

1.7 

1,177.0 

1,123 

1.7 

1,207.5 

1,123 

1.2 

1,238.0 

1,123 

0.75 

(Sheet  2  of  3) 


Appendix  B  Wave  Height  Data  Tables 


Table  B5  (Concluded) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T9 

1 

950.0 

1,010.5 

1.45 

- 

2 

1,055.0 

1,010.5 

1.6 

- 

3 

1,085.5 

1,010.5 

1.7 

3.7 

4 

1,116.0 

1,010.5 

1.65 

14.1 

5 

1,146.5 

1,010.5 

1.5 

8.9 

6 

1,177.0 

1,010.5 

1.45 

10.0 

7 

1,207.5 

1,010.5 

1.1 

16.1 

8 

1,238.0 

1,010.5 

0.75 

4.5 

!  (Sheet  3  of  3) 

B16 


Appendix  B 


Wave  Height  Data  Tables 


Table  B6 

Wave  Height  and  Interpolated  Wave  Direction, 
Absorbing  Jetty,  1.1 -m,  11 -sec  Wave,  Transects  T1-T9 


Channel 


Transect  T1 


Transect  T2 


Transect  T3 


Transect  T4 


Int.  Wave  Dir  (deg) 


950.0 

1,248.5 

1.05 

1,055.0 

1,248.5 

1.0 

1,085.5 

1,159.0 

1.35 

1,116.0 

1,159.0 

0.95 

1,146.5 

1,159.0 

0.9 

1,177.0 

1,159.0 

0.95 

1,207.5 

1,159.0 

1.05 

1,238.0 

1,159.0 

0.55 

950.0 

1,218 

1.1 

1,055.0 

1,218 

1.4 

1,085.5 

1,157 

1.25 

1,116.0 

1,157 

1.2 

1,146.5 

1,157 

1.2 

1,177.0 

1,157 

1.4 

1,207.5 

1,157 

1.1 

1,238.0 

1,157 

0.55 

950.0 

1,187.5 

1.15 

1,055.0 

1,187.5 

1.25 

1,085.5 

1,155.0 

1.45 

1,116.0 

1,155.0 

1.4 

1,146.5 

1,155.0 

1.35 

1,177.0 

1,155.0 

1.45 

1,207.5 

1,155.0 

0.95 

1,238.0 

1,155.0 

0.6 

950.0 

1,157 

1.05 

1,055.0 

1,157 

1.75 

1,085.5 

1,151 

1.65 

1,116.0 

1,151 

1.65 

1,146.5 

1,151 

1.5 

1,177.0 

1,151 

1.55 

1,207.5 

1,151 

0.85 

1,238.0 

1,151 

0.55 

(Sheet  1  of  3) 


Appendix  B  Wave  Height  Data  Tables 


Table  B6  (Continued) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T5 

1 

950.0 

1,126.5 

1.15 

- 

2 

1,055.0 

1,126.5 

1.2 

17.2 

3 

1,085.5 

1,147.0 

1.1 

7.2 

4 

1,116.0 

1,147.0 

1.25 

23.1 

5 

1,146.5 

1,147.0 

1.05 

18.0 

6 

1,177.0 

1,147.0 

0.9 

25.8 

7 

1,207.5 

1,147.0 

0.85 

11.6 

8 

1,238.0 

1,147.0 

0.55 

8.8 

Transect  T6 

1 

950.0 

1,096 

1.1 

- 

2 

1,055.0 

1,096 

1.15 

0.0 

3 

1,085.5 

1,141 

1.05 

8.9 

4 

1,116.0 

1,141 

0.95 

24.6 

5 

1,146.5 

1,141 

0.85 

19.3 

1  6 

1,177.0 

1,141 

0.85 

28.9 

7 

1,207.5 

1,141 

1.0 

12.6 

8 

1,238.0 

1,141 

0.5 

5.8 

j  Transect  T7 

1 

950.0 

1,065.5 

0.9 

- 

2 

1,055.0 

1,065.5 

1.0 

6.9 

3 

1,085.5 

1,135.0 

1.0 

10.5 

4 

1,116.0 

1,135.0 

0.95 

26.2 

5 

1,146.5 

1,135.0 

0.9 

20.6 

6 

1,177.0 

1,135.0 

0.95 

32.0 

7 

1,207.5 

1,135.0 

1.0 

13.5 

8 

1,238.0 

1,135.0 

0.55 

2.8 

Transect  T8 

1 

950.0 

1,035 

0.95 

- 

2 

1,055.0 

1,035 

0.95 

- 

1  3 

1,085.5 

1,123 

0.85 

11.9 

4 

1,116.0 

1,123 

0.85 

26.7 

5 

1,146.5 

1,123 

1.05 

21.0 

6 

1,177.0 

1,123 

1.1 

33.6 

7 

1,207.5 

1,123 

1.0 

13.7 

8 

1,238.0 

1,123 

0.55 

358.7 

(Sheet  2  of  3) 
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Appendix  B  Wave  Height  Data  Tables 


Table  B6  (Concluded) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T9 

1 

950.0 

1,010.5 

0.9 

- 

2 

1,055.0 

1,010.5 

1.0 

- 

3 

1,085.5 

1,010.5 

1.1 

3.7 

4 

1,116.0 

1,010.5 

1.1 

14.1 

5 

1,146.5 

1,010.5 

1.05 

8.9 

6 

1,177.0 

1,010.5 

1.15 

10.0 

7 

1,207.5 

1,010.5 

1.05 

16.1 

8 

1,238.0 

1,010.5 

0.6 

4.5 

!  (Sheet  3  of  3) 
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Wave  Height  Data  Tables 
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Appendix  B 


Table  B7  (Continued) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T5 

1 

950.0 

1,126.5 

3.2 

- 

2 

1,055.0 

1,126.5 

2.7 

10.8 

3 

1,085.5 

1,147.0 

1.95 

11.3 

4 

1,116.0 

1,147.0 

1.3 

17.1 

5 

1,146.5 

1,147.0 

1.25 

7.9 

6 

1,177.0 

1,147.0 

1.2 

22.1 

7 

1,207.5 

1,147.0 

0.95 

9.8 

8 

1,238.0 

1,147.0 

0.65 

7.1 

Transect  T6 

1 

950.0 

1096 

3.2 

-- 

2 

1,055.0 

1,096 

2.8 

11.1 

3 

1,085.5 

1,141 

1.9 

13.0 

4 

1,116.0 

1,141 

1.35 

15.3 

5 

1,146.5 

1,141 

1.15 

9.8 

6 

1,177.0 

1,141 

1.0 

24.6 

7 

1,207.5 

1,141 

0.85 

13.2 

8 

1,238.0 

1,141 

0.5 

7.9  1 

Transect  T7 

1 

950.0 

1,065.5 

3.2 

- 

2 

1,055.0 

1,065.5 

2.45 

4.9 

3 

1,085.5 

1,135.0 

1.65 

14.6 

4 

1,116.0 

1,135.0 

1.5 

13.6 

5 

1,146.5 

1,135.0 

1.15 

11.7 

6 

1,177.0 

1,135.0 

0.95 

27.1 

7 

1,207.5 

1,135.0 

0.85 

16.7 

8 

1,238.0 

1,135.0 

0.55 

8.6 

Transect  T8 

1 

950.0 

1,035 

3.2 

-- 

2 

1,055.0 

1,035 

3.25 

-- 

3 

1,085.5 

1,123 

1.9 

17.4 

4 

1,116.0 

1,123 

1.75 

12.8 

5 

1,146.5 

1,123 

1.2 

14.3 

6 

1,177.0 

1,123 

1.05 

28.8 

7 

1,207.5 

1,123 

0.95 

19.8 

8 

1,238.0 

1,123 

0.55 

8.9 

(Sheet  2  of  3) 

Wave  Height  Data  Tables 


B21 


Table  B7  (Concluded) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T9 

1 

950.0 

1,010.5 

3.2 

- 

2 

1,055.0 

1,010.5 

3.2 

-- 

3 

1,085.5 

1,010.5 

2.2 

29.5 

4 

1,116.0 

1,010.5 

1.65 

22.9 

5 

1,146.5 

1,010.5 

1.4 

20.2 

6 

1,177.0 

1,010.5 

1.05 

16.9 

7 

1,207.5 

1,010.5 

0.95 

17.3 

8 

1,238.0 

1,010.5 

0.55 

14.8 

(Sheet  3  of  3) 
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Wave  Height  Data  Tables 


Table  B8 
Wave  Height  and 
Absorbing  Jetty, 


Interpolated  Wave  Direction, 

1.0-m,  11 -sec  Wave,  Transects  T1-T9 


Channel 


Transect  T1 


Transect  T2 


Transect  T3 


Transect  T4 


Int.  Wave  Dir  (deg) 


950.0 

1,248.5 

0.95 

1,055.0 

1,248.5 

1.05 

1,085.5 

1,159.0 

1.25 

1,116.0 

1,159.0 

0.95 

1,146.5 

1,159.0 

0.95 

1,177.0 

1,159.0 

0.95 

1,207.5 

1,159.0 

1.05 

1,238.0 

1,159.0 

0.75 

950.0 

1,218 

0.9 

1,055.0 

1,218 

0.85 

1,085.5 

1,157 

1.4 

1,116.0 

1,157 

1.15 

1,146.5 

1,157 

1.15 

1,177.0 

1,157 

1.25 

1,207.5 

1,157 

1.25 

1,238.0 

1,157 

0.8 

950.0 

1,187.5 

0.9 

1,055.0 

1,187.5 

1.05 

1,085.5 

1,155.0 

1.4 

1,116.0 

1,155.0 

1.25 

1,146.5 

1,155.0 

1.25 

1,177.0 

1,155.0 

1.3 

1,207.5 

1,155.0 

1.2 

1,238.0 

1,155.0 

0.7 

950.0 

1,157 

0.9 

1,055.0 

1,157 

1.4 

1,085.5 

1,151 

1.25 

1,116.0 

1,151 

1.35 

1,146.5 

1,151 

1.25 

1,177.0 

1,151 

1.2 

1,207.5 

1,151 

1.1 

1,238.0 

1,151 

0.6 

(Sheet  1  of  3) 


Appendix  B  Wave  Height  Data  Tables 


Table  B8  (Concluded) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T9 

1 

950.0 

1,010.5 

0.9 

- 

2 

1,055.0 

1,010.5 

1.0 

- 

3 

1,085.5 

1,010.5 

0.9 

358.4 

4 

1,116.0 

1,010.5 

1.0 

18.0 

5 

1,146.5 

1,010.5 

1.1 

12.0 

6 

1,177.0 

1,010.5 

1.3 

11.9 

7 

1,207.5 

1,010.5 

1.25 

6.4 

8 

1,238.0 

1,010.5 

0.7 

12.5 

!  (Sheet  3  of  3) 
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Wave  Height  Data  Tables 


B25 


Table  B9 

Wave  Height  and  Interpolated  Wave  Direction, 
Absorbing  Jetty,  2.0-m,  11 -sec  Wave,  Transects  T1-T9 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T1 

1 

950.0 

1,248.5 

0.95 

- 

2 

1,055.0 

1,248.5 

1.05 

- 

1  3 

1,085.5 

1,159.0 

1.25 

5.9 

4 

1,116.0 

1,159.0 

0.95 

21.6 

5 

1,146.5 

1,159.0 

0.95 

24.1 

6 

1,177.0 

1,159.0 

0.95 

4.0 

7 

1,207.5 

1,159.0 

1.05 

27.8 

8 

1,238.0 

1,159.0 

0.75 

2.9 

Transect  T2 

1 

950.0 

1,218 

0.9 

- 

2 

1,055.0 

1,218 

0.85 

355.2 

3 

1,085.5 

1,157 

1.4 

5.9 

4 

1,116.0 

1,157 

1.15 

21.6 

5 

1,146.5 

1,157 

1.15 

24.1 

6 

1,177.0 

1,157 

1.25 

4.0 

7 

1,207.5 

1,157 

1.25 

27.8 

8 

1,238.0 

1,157 

0.8 

2.9 

Transect  T3 

1 

950.0 

1,187.5 

0.9 

- 

2 

1,055.0 

1,187.5 

1.05 

13.1 

|  3 

1,085.5 

1,155.0 

1.4 

5.9 

4 

1,116.0 

1,155.0 

1.25 

21.5 

!  5 

1,146.5 

1,155.0 

1.25 

23.0 

6 

1,177.0 

1,155.0 

1.3 

4.4 

7 

1,207.5 

1,155.0 

1.2 

26.8 

8 

1,238.0 

1,155.0 

0.7 

4.0 

Transect  T4 

1 

950.0 

1,157 

0.9 

- 

2 

1,055.0 

1,157 

1.4 

15.8 

3 

1,085.5 

1,151 

1.25 

5.8 

4 

1,116.0 

1,151 

1.35 

21.4 

5 

1,146.5 

1,151 

1.25 

20.9 

6 

1,177.0 

1,151 

1.2 

5.3 

7 

1,207.5 

1,151 

1.1 

24.7 

8 

1,238.0 

1,151 

0.6 

6.1 

(Sheet  1  of  3) 
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Appendix  B  Wave  Height  Data  Tables 


Channel 


Int.  Wave  Dir  (deg) 


950.0 


1,055.0 


1,085.5 


1,116.0 


1,146.5 


1,177.0 


1,207.5 


1,238.0 


Transect  T5 


950.0 

1,126.5 

0.85 

1,055.0 

1,126.5 

1.55 

1,085.5 

1,147.0 

1.3 

1,116.0 

1,147.0 

1.35 

1,146.5 

1,147.0 

1.3 

1,177.0 

1,147.0 

1.25 

1,207.5 

1,147.0 

1.2 

1,238.0 

1,147.0 

0.6 

Transect  T6 


950.0 


1,055.0 


1,085.5 


1,116.0 


1,146.5 


1,177.0 


1,207.5 


1,238.0 


1,065.5  0.9 


1,065.5  1.05 


1,135.0  1.0 


1,135.0  0.95 


1,135.0  0.85 


1,135.0  0.9 


1,135.0  1.05 


1,135.0  0.65 


Transect  T8 


950.0 

1,035 

0.9 

1,055.0 

1,035 

1.1 

1,085.5 

1,123 

1.0 

1,116.0 

1,123 

1.05 

1,146.5 

1,123 

1.0 

1,177.0 

1,123 

1.0 

1,207.5 

1,123 

1.1 

1,238.0 

1,123 

0.55 

(Sheet  2  of  3) 


Appendix  B  Wave  Height  Data  Tables 


Table  B9  (Concluded) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T9 

1 

950.0 

1,010.5 

0.9 

- 

2 

1,055.0 

1,010.5 

1.0 

- 

3 

1,085.5 

1,010.5 

0.9 

358.4 

4 

1,116.0 

1,010.5 

1.0 

18.0 

5 

1,146.5 

1,010.5 

1.1 

12.0 

6 

1,177.0 

1,010.5 

1.3 

11.9 

7 

1,207.5 

1,010.5 

1.25 

6.4 

8 

1,238.0 

1,010.5 

0.7 

12.5 

!  (Sheet  3  of  3) 

B28 


Appendix  B 


Wave  Height  Data  Tables 


Table  BIO 

Wave  Height  and  Interpolated  Wave  Direction, 
Channel,  1.0-m,  11 -sec  Wave,  Transects  T29,  T29A, 
T31,  T31A,  T33,  and  T33A 


Channel 


Transect  T29 


Transect  T29A 


Transect  T31 


Transect  T31 A 


950.0  1,309.5  0.95 


1,268.5  1,309.5  0.55 


1,299.0  1,309.5  1.0 


1,329.5  1,309.5  0.6 


1,360.0  1,309.5  0.2 


1,390.5  1,309.5  0.6 


1,421.0  1,309.5  0.55 


Int.  Wave  Dir  (deg) 


950.0 

1,248.5 

0.95 

1,085.5 

1,248.5 

0.9 

1,116.0 

1,248.5 

0.85 

1,146.5 

1,248.5 

1.0 

1,177.0 

1,248.5 

0.95 

1,207.5 

1,248.5 

0.75 

1,238.0 

1,248.5 

0.95 

950.0 

1,248.5 

0.9 

1,268.5 

1,263.75 

0.8 

1,299.0 

1,263.75 

0.35 

1,329.5 

1,263.75 

1.0 

1,360.0 

1,263.75 

0.6 

1,390.5 

1,263.75 

0.4 

1,421.0 

1,263.75 

0.3 

950.0 

1,309.5 

0.9 

1,085.5 

1,309.5 

1.05 

1,116.0 

1,309.5 

1.3 

1,146.5 

1,309.5 

0.9 

1,177.0 

1,309.5 

0.8 

1,207.5 

1,309.5 

1.1 

1,238.0 

1,309.5 

1.05 

Appendix  B  Wave  Height  Data  Tables 


B30 


Table  B11 

Wave  Height  and  Interpolated  Wave  Direction, 
Channel,  2.0-m,  11 -sec  Wave,  Transects  T29,  T29A, 
T31,  T31A,  T33,  and  T33A 


Channel 


Transect  T29 


Transect  T29A 


Transect  T31 


Transect  T31 A 


950.0  1,309.5  2.0 


1,268.5  1,309.5  2.15 


1,299.0  1,309.5  1.95 


1,329.5  1,309.5  1.2 


1,360.0  1,309.5  1.85 


1,390.5  1,309.5  2.0 


1,421.0  1,309.5  1.95 


Int.  Wave  Dir  (deg) 


950.0 

1,248.5 

1.95 

1,085.5 

1,248.5 

2.45 

1,116.0 

1,248.5 

2.5 

1,146.5 

1,248.5 

2.55 

1,177.0 

1,248.5 

2.1 

1,207.5 

1,248.5 

1.8 

1,238.0 

1,248.5 

1.7 

950.0 

1,248.5 

1.9 

1,268.5 

1,263.75 

1.55 

1,299.0 

1,263.75 

1.2 

1,329.5 

1,263.75 

1.75 

1,360.0 

1,263.75 

0.9 

1,390.5 

1,263.75 

0.9 

1,421.0 

1,263.75 

0.75 

950.0 

1,309.5 

2.0 

1,085.5 

1,309.5 

1.95 

1,116.0 

1,309.5 

2.1 

1,146.5 

1,309.5 

2.5 

1,177.0 

1,309.5 

2.2 

1,207.5 

1,309.5 

2.0 

1,238.0 

1,309.5 

2.5 

Appendix  B  Wave  Height  Data  Tables 


Table  B11  (Concluded) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  T33 

1 

950.0 

1,370.5 

2.0 

- 

2 

1,085.5 

1,370.5 

2.45 

9.6 

3 

1,116.0 

1,370.5 

2.6 

10.6 

4 

1,146.5 

1,370.5 

2.75 

10.4 

5 

1,177.0 

1,370.5 

2.2 

358.4 

6 

1,207.5 

1,370.5 

2.45 

14.3 

7 

1,238.0 

1,370.5 

2.45 

21.2 

Transect  T33A 

1 

950.0 

1,370.5 

1.95 

- 

2 

1,268.5 

1,355.25 

2.05 

23.7 

3 

1,299.0 

1,355.25 

2.2 

21.2 

4 

1,329.5 

1,355.25 

2.75 

27.1 

5 

1,360.0 

1,355.25 

1.2 

45.3 

6 

1,390.5 

1,355.25 

1.05 

78.0 

7 

1,421.0 

1,355.25 

1.1 

69.7 

B32 
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Wave  Height  Data  Tables 


Table  B12 

Wave  Height  and  Interpolated  Wave  Direction, 
Channel,  3.4-m,  8-sec  Wave,  Transects  T29,  T29A, 
T31,  T31A,  T33,  T33A 


Channel 


Int.  Wave  Dir  (deg) 


Transect  T29 


950.0 

1,248.5 

1,085.5 

1,248.5 

1,116.0 

1,248.5 

1,146.5 

1,248.5 

1,177.0 

1,248.5 

1,207.5 

1,248.5 

1,238.0 

1,248.5 

Transect  T29A 


950.0 

1,248.5 

3.25 

1,268.5 

1,263.75 

1.55 

1,299.0 

1,263.75 

1.5 

1,329.5 

1,263.75 

1.65 

1,360.0 

1,263.75 

1.75 

1,390.5 

1,263.75 

1.5 

1,421.0 

1,263.75 

1.2 

Transect  T31 


950.0 

1,309.5 

1,085.5 

1,309.5 

1,116.0 

1,309.5 

1,146.5 

1,309.5 

1,177.0 

1,309.5 

1,207.5 

1,309.5 

1,238.0 

1,309.5 

T ransect  T3  i  A 


950.0  1,309.5 


1,268.5  1,309.5  2.5 


1,299.0  1,309.5  2.3 


1,329.5  1,309.5  2.15 


1,360.0  1,309.5  1.6 


1,390.5  1,309.5  1.75 


1,421.0  1,309.5  1.6 


Appendix  B  Wave  Height  Data  Tables 


B34 


Table  B13 

Wave  Height  and  Interpolated  Wave  Direction,  Spur 
Jetty,  2.0-m,  11-sec  Wave,  Transects  C17-C19,  C21- 
C26,  T1,  and  T3 


Channel 


Y(m)  Ht(m) 


Transect  C17 


950.0 

1,248.5 

1,024.5 

1,218.0 

1,024.5 

1,187.5 

1,024.5 

1,157.0 

1,024.5 

1,126.5 

1,024.5 

1,096.0 

1,024.5 

1,065.5 

Transect  C18 


950 

1,218.0 

1,055 

1,218.0 

1,055 

1,187.5 

1,055 

1,157.0 

1,055 

1,126.5 

1,055 

1,096.0 

1,055 

1,065.5 

Transect  C19 


950.0 

1,187.5 

1,085.5 

945.0 

1,116.0 

945.0 

1,146.5 

945.0 

1,177.0 

945.0 

1,207.5 

945.0 

1,238.0 

945.0 

Transect  C21 


950.0  1,157  2.1 


1,085.5  1,005  3.3 


1,116.0  1,005  3.3 


1,146.5  1,005  3.15 


1,177.0  1,005  2.1 


1,207.5  1,005  1.95 


1,238.0  1,005  1.3 


Int.  Wave  Dir  (deg) 


Appendix  B  Wave  Height  Data  Tables 


Table  B13  (Continued) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  C22 

1 

950.0 

1,126.5 

2.0 

- 

2 

1,085.5 

1,035.0 

2.5 

9.6 

3 

1,116.0 

1,035.0 

2.8 

4.9 

4 

1,146.5 

1,035.0 

3.1 

11.8 

5 

1,177.0 

1,035.0 

2.0 

33.4 

6 

1,207.5 

1,035.0 

1.6 

17.8 

7 

1,238.0 

1,035.0 

1.0 

358.3 

Transect  C23 

1 

950.0 

1,096.0 

2.1 

- 

2 

1,085.5 

1,065.5 

2.6 

2.5 

3 

1,116.0 

1,065.5 

2.45 

21.0 

4 

1,146.5 

1,065.5 

3.2 

358.8 

5 

1,177.0 

1,065.5 

2.3 

8.3 

6 

1,207.5 

1,065.5 

1.35 

13.0 

7 

1,238.0 

1,065.5 

0.95 

7.9 

Transect  C24 

1 

950.0 

1,065.5 

2.05 

- 

2 

1,085.5 

1,096.0 

3.05 

25.3 

3 

1,116.0 

1,096.0 

3.05 

7.3 

4 

1,146.5 

1,096.0 

2.75 

33.7 

5 

1,177.0 

1,096.0 

2.45 

16.1 

6 

1,207.5 

1,096.0 

1.8 

54.3 

7 

1,238.0 

1,096.0 

1.0 

11.8 

Transect  C25 

1 

950.0 

1,035.0 

2.0 

- 

2 

1,085.5 

1,126.5 

3.3 

24.1 

3 

1,116.0 

1,126.5 

3.4 

17.4 

4 

1,146.5 

1,126.5 

3.55 

5.0 

5 

1,177.0 

1,126.5 

2.25 

2.3 

6 

1,207.5 

1,126.5 

2.05 

5.9 

7 

1,238.0 

1,126.5 

1.2 

3.4 

(Sheet  2  of  3) 
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Wave  Height  Data  Tables 


Channel 


Y(m)  Ht  (m) 


Transect  C26 


Transect  T1 


Transect  T3 


950.0 

945 

1,080.5 

1,155 

1,116.0 

1,155 

1,141.5 

1,155 

1,177.0 

1,155 

1,202.5 

1,155 

1,238.0 

1,155 

Int.  Wave  Dir  (deg) 


950.0 

1,004.5 

2.1 

1,085.5 

1,145.0 

2.85 

1,116.0 

1,145.0 

4.05 

1,146.5 

1,145.0 

3.3 

1,177.0 

1,145.0 

2.35 

1,207.5 

1,145.0 

1.7 

1,238.0 

1,145.0 

1.15 

950.0 

974 

2.05 

1,080.5 

1,159 

2.55 

1,116.0 

1,159 

2.0 

1,141.5 

1,159 

2.0 

1,177.0 

1,159 

1.4 

1,202.5 

1,159 

1.2 

1,238.0 

1,159 

0.5 

Appendix  B  Wave  Height  Data  Tables 


Table  B14 

Wave  Height  and  Interpolated  Wave  Direction,  Spur 
Jetty,  1.0-m,  11-sec  Wave,  Transects  C17-C19,  C21- 
C26,  T1,  and  T3 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  Cl 7 

1 

950.0 

1,248.5 

1.05 

- 

2 

1 ,024.5 

1,218.0 

0.8 

18.4 

3 

1 ,024.5 

1,187.5 

0.85 

3.7 

4 

1 ,024.5 

1,157.0 

1.0 

5.1 

5 

1 ,024.5 

1,126.5 

1.4 

15.5 

!  6 

1 ,024.5 

1,096.0 

1.6 

18.1 

7 

1 ,024.5 

1,065.5 

1.4 

23.3 

Transect  C18 

1 

950 

1,218.0 

1.05 

- 

2 

1,055 

1,218.0 

1.0 

25.9 

3 

1,055 

1,187.5 

1.15 

23.9 

4 

1,055 

1,157.0 

1.65 

1.1 

5 

1,055 

1,126.5 

1.55 

23.0 

6 

1,055 

1,096.0 

1.2 

23.9 

7 

1,055 

1,065.5 

1.45 

13.7 

Transect  C19 

1 

950.0 

1,187.5 

1.05 

- 

2 

1,085.5 

945.0 

1.05 

9.2 

3 

1,116.0 

945.0 

1.05 

21.2 

4 

1,146.5 

945.0 

1.6 

4.7 

5 

1,177.0 

945.0 

1.95 

11.2 

6 

1,207.5 

945.0 

2.3 

19.4 

7 

1,238.0 

945.0 

0.95 

6.7 

Transect  C21 

1 

950.0 

1,157 

1.05 

- 

2 

1,085.5 

1,005 

1.15 

7.8 

3 

1,116.0 

1,005 

1.35 

18.6 

4 

1,146.5 

1,005 

1.8 

2.2 

5 

1,177.0 

1,005 

1.7 

12.6 

6 

1,207.5 

1,005 

2.15 

13.7 

7 

1,238.0 

1,005 

1.15 

13.1 

(Sheet  1  of  3) 
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Appendix  B  Wave  Height  Data  Tables 


Channel 


Y(m)  Ht  (m) 


Transect  C22 


Transect  C23 


Transect  C24 


Transect  C25 


Int.  Wave  Dir  (deg) 


950.0 

1,126.5 

1.05 

1,085.5 

1,035.0 

1.1 

1,116.0 

1,035.0 

1.3 

1,146.5 

1,035.0 

1.35 

1,177.0 

1,035.0 

1.8 

1,207.5 

1,035.0 

2.2 

1,238.0 

1,035.0 

1.3 

950.0 

1,096.0 

1.05 

1,085.5 

1,065.5 

1.2 

1,116.0 

1,065.5 

1.0 

1,146.5 

1,065.5 

1.45 

1,177.0 

1,065.5 

1.2 

1,207.5 

1,065.5 

1.7 

1,238.0 

1,065.5 

1.15 

950.0 

1,065.5 

1.0 

1,085.5 

1,096.0 

1.4 

1,116.0 

1,096.0 

1.35 

1,146.5 

1,096.0 

1.35 

1,177.0 

1,096.0 

1.55 

1,207.5 

1,096.0 

1.65 

1,238.0 

1,096.0 

1.2 

950.0 

1,035.0 

1.0 

1,085.5 

1,126.5 

1.65 

1,116.0 

1,126.5 

1.9 

1,146.5 

1,126.5 

1.85 

1,177.0 

1,126.5 

2.1 

1,207.5 

1,126.5 

2.25 

1,238.0 

1,126.5 

0.95 

(Sheet  2  of  3) 
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Table  B15 

Wave  Height  and  Interpolated  Wave  Direction,  Spur 
Jetty,  3.4-m,  8-sec  Wave,  Transects  C17-C19,  C21- 
C26,  T1,  and  T3 


Channel 


Y(m)  Ht(m) 


Transect  C17 


950.0 

1,248.5 

1,024.5 

1,218.0 

1,024.5 

1,187.5 

1,024.5 

1,157.0 

1,024.5 

1,126.5 

1,024.5 

1,096.0 

1,024.5 

1,065.5 

Transect  C18 


Transect  C19 


Transect  C21 


950.0  1,157  3.45 


1,085.5  1,005  3.25 


1,116.0  1,005  3.3 


1,146.5  1,005  1.75 


1,177.0  1,005  1.85 


1,207.5  1,005  1.7 


1,238.0  1,005  1.4 


Int.  Wave  Dir  (deg) 


950 

1,218.0 

3.35 

1,055 

1,218.0 

3.85 

1,055 

1,187.5 

1,055 

1,157.0 

4.25 

1,055 

1,126.5 

3.75 

1,055 

1,096.0 

3.85 

1,055 

1,065.5 

3.55 

950.0 

1,187.5 

3.5 

1,085.5 

945.0 

3.15 

1,116.0 

945.0 

2.2 

1,146.5 

945.0 

1.5 

1,177.0 

945.0 

1.5 

1,207.5 

945.0 

1.6 

1,238.0 

945.0 

0.95 
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Table  B15  (Continued) 

Channel 

X  (m) 

Y  (m) 

Ht  (m) 

Int.  Wave  Dir  (deg) 

Transect  C22 

1 

950.0 

1,126.5 

3.45 

- 

2 

1,085.5 

1,035.0 

3.45 

10.7 

3 

1,116.0 

1,035.0 

2.95 

12.4 

4 

1,146.5 

1,035.0 

2.1 

17.9 

5 

1,177.0 

1,035.0 

1.75 

16.0 

6 

1,207.5 

1,035.0 

2.05 

13.8 

7 

1,238.0 

1,035.0 

1.5 

8.2 

Transect  C23 

1 

950.0 

1,096.0 

3.45 

- 

2 

1,085.5 

1,065.5 

3.1 

24.2 

3 

1,116.0 

1,065.5 

2.15 

15.8 

4 

1,146.5 

1,065.5 

2.05 

356.9 

5 

1,177.0 

1,065.5 

1.55 

39.8 

6 

1,207.5 

1,065.5 

1.8 

28.5 

;  7 

1,238.0 

1,065.5 

1.5 

16.1 

Transect  C24 

1 

950.0 

1,065.5 

3.35 

- 

2 

1,085.5 

1,096.0 

2.35 

7.4 

3 

1,116.0 

1,096.0 

2.1 

14.1 

4 

1,146.5 

1,096.0 

1.95 

4.3 

5 

1,177.0 

1,096.0 

1.8 

35.3 

6 

1,207.5 

1,096.0 

1.55 

0.0 

7 

1,238.0 

1,096.0 

1.0 

22.5 

Transect  C25 

1 

950.0 

1,035.0 

3.45 

- 

2 

1,085.5 

1,126.5 

2.4 

22.6 

3 

1,116.0 

1,126.5 

2.0 

18.3 

4 

1,146.5 

1,126.5 

2.15 

15.5 

5 

1,177.0 

1,126.5 

1.75 

12.9 

6 

1,207.5 

1,126.5 

1.95 

12.4 

7 

1,238.0 

1,126.5 

1.15 

11.0 

(Sheet  2  of  3) 
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Appendix  C 
Velocity  Data  Tables 


Tables  of  the  analyzed  velocity  and  wave  height  and  direction  are  included  in 
this  appendix  (Tables  C1-C14).  These  data  also  are  included  in  the  accom¬ 
panying  CD,  where  the  time  series  data  also  may  be  found.  Additionally,  the 
tables  include  an  interpolated  value  of  the  wave  height  at  the  velocity  gauge 
location,  as  velocity  and  wave  height  gauges  are  not  usually  collocated. 


Appendix  C  Velocity  Data  Tables 


Table  Cl 

Velocities,  Wave  Direction,  and  Interpolated  Wave  Height, 
Reflective  Jetty,  0.75-m,  11 -sec  Wave,  Ranges  C17-C19, 

C21,  and  C23-C26 

X  (m) 

Y  (m) 

U  (m/sec) 

V  (m/sec) 

Int.  Ht  (m) 

Wave  Dir  (deg) 

Range  C17 

4 

1,024.5 

1,218.0 

0.11 

0.04 

0.84 

18.2 

2 

1,024.5 

1,187.5 

0.18 

0.3 

0.81 

4.4 

5 

1,024.5 

1,157.0 

-0.08 

0.05 

0.75 

18.1 

1 

1,024.5 

1,126.5 

0.13 

-0.14 

0.68 

15.7 

3 

1,024.5 

1,096.0 

-0.04 

-0.02 

0.68 

13.8 

0 

1,024.5 

1,065.5 

0.08 

0.13 

0.76 

18.2 

Range  C18 

4 

1,055 

1,218.0 

0.11 

0.04 

0.9 

14.5 

2 

1,055 

1,187.5 

0.25 

0.2 

0.85 

28.2 

5 

1,055 

1,157.0 

-0.08 

0.05 

0.75 

13.0 

1 

1,055 

1,126.5 

-0.02 

-0.01 

0.65 

15.8 

3 

1,055 

1,096.0 

-0.03 

-0.01 

0.65 

17.7 

0 

1,055 

1,065.5 

-0.04 

0.01 

0.8 

10.3 

Range  C19 

4 

1,085.5 

945 

-0.06 

0.18 

0.7 

6.9 

2 

1,116.0 

945 

-0.05 

0.05 

0.85 

8.0 

5 

1,146.5 

945 

-0.04 

0.03 

0.8 

8.9 

1 

1,177.0 

945 

-0.02 

0.06 

0.85 

7.6 

3 

1,207.5 

945 

-0.11 

0.13 

0.7 

8.0 

0 

1,238.0 

945 

-0.19 

0.37 

0.05 

7.0 

Range  C21  | 

4 

1,085.5 

1,005 

-0.04 

0.11 

0.7 

5.7 

2 

1,116.0 

1,005 

-0.02 

0.02 

0.85 

5.8 

5 

1,146.5 

1,005 

-0.02 

0.03 

0.8 

9.8 

1 

1,177.0 

1,005 

0.05 

0.06 

0.85 

6.6 

3 

1,207.5 

1,005 

-0.08 

0.08 

0.7 

11.2 

0 

1,238.0 

1,005 

-0.21 

0.23 

0.05 

8.0 

Range  C23 

4 

1,085.5 

1,065.5 

-0.06 

0.18 

0.7 

5.4 

2 

1,116.0 

1,065.5 

-0.04 

0 

0.85 

12.5 

5 

1,146.5 

1,065.5 

-0.04 

0.03 

0.8 

13.5 

1 

1,177.0 

1,065.5 

0.1 

0.05 

0.85 

8.5 

3 

1,207.5 

1,065.5 

-0.12 

0.05 

0.7 

3.5 

0 

1,238.0 

1,065.5 

-0.17 

0.09 

0.05 

10.3 

(Continued) 
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Table  C2  (Concluded) 

Probe 

X  (m) 

Y(m) 

U  (m/sec) 

V  (m/sec) 

Int.  Ht  (m) 

Wave  Dir  (deg) 

Range  C24 

4 

1,085.5 

1,096 

-1.13 

0.93 

2.15 

6.5 

2 

1,116.0 

1,096 

-1.2 

0.57 

1.4 

22.4 

5 

1,146.5 

1,096 

-1.0 

0.62 

1.1 

8.3 

1 

1,177.0 

1,096 

-0.86 

0.21 

1.05 

350.5 

3 

1,207.5 

1,096 

-0.71 

0.02 

0.9 

354.2 

0 

1,238.0 

1,096 

-0.07 

-0.4 

0.35 

4.8 

Range  C25 

4 

1,085.5 

1,126.5 

-1.54 

0.72 

2.15 

10.5 

2 

1,116.0 

1,126.5 

-1.12 

0.36 

1.4 

16.8 

5 

1,146.5 

1,126.5 

-0.65 

0.34 

1.1 

12.3 

1 

1,177.0 

1,126.5 

-0.23 

0.17 

1.05 

1.1 

3 

1,207.5 

1,126.5 

-0.04 

-0.32 

0.9 

355.4 

0 

1,238.0 

1,126.5 

-0.08 

-0.69 

0.35 

0.5 

Range  C26 

4 

1,085.5 

1,157 

-1.24 

0.2 

1.9 

352.5 

2 

1,116.0 

1,157 

-0.37 

-0.28 

1.55 

4.9 

5 

1,146.5 

1,157 

0.14 

-0.14 

1.25 

2.6 

1 

1,177.0 

1,157 

0.57 

-0.03 

1.15 

355.7 

3 

1,207.5 

1,157 

0.53 

-0.07 

0.7 

1.3 

0 

1,238.0 

1,157 

0.2 

-0.24 

0.35 

3.0 
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C5 


Table  C3 

Velocities,  Wave  Direction,  and  Interpolated  Wave  Height, 
Reflective  Jetty,  2.0-m,  11 -sec  Wave,  Ranges  C17-C19, 

C21,  and  C23-C26 

X  (m) 

Y(m) 

U  (m/sec) 

V  (m/sec) 

Int.  Ht  (m) 

Wave  Dir  (deg) 

Range  C17 

4 

1,024.5 

1,218.0 

-0.3 

0.05 

2.48 

5.3 

2 

1,024.5 

1,187.5 

-0.49 

0.24 

2.47 

25.1 

5 

1,024.5 

1,157.0 

-0.11 

0.05 

2.09 

17.4 

1 

1,024.5 

1,126.5 

-0.07 

0.0 

1.84 

17.1 

3 

1,024.5 

1,096.0 

-0.01 

-0.04 

2.15 

21.3 

0 

1,024.5 

1,065.5 

-0.04 

0.08 

2.13 

20.1 

Range  C18 

4 

1,055 

1,218.0 

-0.1 

-0.17 

2.7 

7.7 

2 

1,055 

1,187.5 

-0.79 

0.17 

2.7 

26.1 

5 

1,055 

1,157.0 

-0.22 

0.11 

2.15 

20.7 

1 

1,055 

1,126.5 

-0.14 

0.02 

1.8 

15.9 

3 

1,055 

1,096.0 

-0.1 

-0.07 

2.25 

24.7 

0 

1,055 

1,065.5 

-0.02 

0.07 

2.2 

20.1 

Range  C19 

4 

1,085.5 

945 

-0.08 

0.06 

1.8 

1.0 

2 

1,116.0 

945 

-0.08 

0.02 

2.0 

12.8 

5 

1,146.5 

945 

-0.13 

-0.04 

1.5 

17.3 

1 

1,177.0 

945 

-0.54 

0.59 

1.15 

3.0 

3 

1,207.5 

945 

-0.61 

1.05 

0.8 

8.6 

0 

1,238.0 

945 

-0.48 

1.19 

0.2 

20.7 

Range  C21 

4 

1,085.5 

1,005 

-0.09 

0.07 

1.8 

1.6 

2 

1,116.0 

1,005 

-0.16 

-0.01 

2.0 

9.4 

5 

1,146.5 

1,005 

-0.36 

0.33 

1.5 

6.3 

1 

1,177.0 

1,005 

-0.74 

0.7 

1.15 

355.4 

3 

1,207.5 

1,005 

-0.73 

0.87 

0.8 

20.3 

0 

1,238.0 

1,005 

-0.43 

0.82 

0.2 

37.7 

Range  C23 

4 

1,085.5 

1,065.5 

-0.16 

0.13 

1.8 

4.8 

2 

1,116.0 

1,065.5 

-0.21 

0.11 

2.0 

14.7 

5 

1,146.5 

1,065.5 

-0.76 

0.65 

1.5 

12.7 

1 

1,177.0 

1,065.5 

-1.46 

0.75 

1.15 

22.0 

3 

1,207.5 

1,065.5 

-1.48 

0.15 

0.8 

20.8 

0 

1,238.0 

1,065.5 

-0.27 

0.01 

0.2 

358.2 

(Continued) 
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Table  C4 

Velocities,  Wave  Direction,  and  Interpolated  Wave  Height, 
Reflective  Jetty,  1.0-m,  11 -sec  Wave,  Ranges  C17-C19, 

C21,  and  C23-C26 

X  (m) 

Y  (m) 

U  (m/sec) 

V  (m/sec) 

Int.  Ht  (m) 

Wave  Dir  (deg) 

Range  C17 

4 

1,024.5 

1,218.0 

-0.07 

-0.02 

1.23 

3.2 

2 

1,024.5 

1,187.5 

-0.21 

0.05 

1.18 

15.3 

5 

1,024.5 

1,157.0 

-0.08 

0.01 

1.04 

17.2 

1 

1,024.5 

1,126.5 

-0.07 

-0.02 

0.96 

13.3 

3 

1,024.5 

1,096.0 

-0.07 

0.0 

0.99 

13.9 

0 

1,024.5 

1,065.5 

-0.06 

0.0 

1.06 

21.8 

Range  C18 

4 

1,055 

1,218.0 

-0.03 

0.0 

1.35 

7.5 

2 

1,055 

1,187.5 

-0.22 

0.04 

1.25 

15.8 

5 

1,055 

1,157.0 

-0.09 

0.01 

1.05 

17.7 

1 

1,055 

1,126.5 

0.07 

-0.15 

0.95 

9.3 

3 

1,055 

1,096.0 

-0.05 

-0.02 

1.0 

17.1 

0 

1,055 

1,065.5 

0.11 

0.17 

1.1 

17.8 

Range  C19 

4 

1,085.5 

945 

-0.09 

0.11 

0.95 

3.3 

2 

1,116.0 

945 

-0.06 

0.01 

1.2 

14.2 

5 

1,146.5 

945 

-0.06 

0.01 

1.3 

10.9 

1 

1,177.0 

945 

-0.13 

0.03 

1.3 

13.2 

3 

1,207.5 

945 

-0.17 

0.2 

0.7 

11.7 

0 

1,238.0 

945 

-0.26 

0.61 

0.1 

17.2 

Range  C21 

4 

1,085.5 

1,005 

-0.07 

0.1 

0.95 

1.8 

2 

1,116.0 

1,005 

-0.01 

0.02 

1.2 

15.0 

5 

1,146.5 

1,005 

-0.06 

0.04 

1.3 

7.6 

1 

1,177.0 

1,005 

-0.04 

0.03 

1.3 

13.5 

3 

1,207.5 

1,005 

-0.17 

0.12 

0.7 

10.3 

0 

1,238.0 

1,005 

-0.38 

0.85 

0.1 

18.4 

Range  C23 

4 

1085.5 

1065.5 

-0.06 

0.09 

0.95 

3.6 

2 

1116.0 

1065.5 

-0.06 

0.01 

1.2 

12.9 

5 

1146.5 

1065.5 

-0.08 

0.04 

1.3 

5.9 

1 

1177.0 

1065.5 

-0.17 

0.06 

1.3 

10.8 

3 

1207.5 

1065.5 

-0.52 

0.33 

0.7 

9.6 

0 

1238.0 

1065.5 

-0.81 

0.08 

0.1 

15.7 

(Continued) 
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Table  C5 

Velocities,  Wave  Direction,  and  Interpolated  Wave  Height, 
Absorbing  Jetty,  1.65-m,  11-sec  Wave,  Ranges  C17-C19, 
C21,  and  C23-C26 


X  (m)  Y  (m)  U  (m/sec)  V  (m/sec)  Int.  Ht  (m)  Wave  Dir  (deg) 


1,024.5  1,218.0 


1,024.5  1,187.5 


1,024.5  1,157.0 


1,024.5  1,126.5 


1,024.5  1,096.0 


1,024.5  1,065.5 


1,218.0 


1,187.5 


1,157.0 


1,126.5 


1,096.0 


1,065.5 


1,085.5 


1,116.0 


1,146.5 


1,177.0 


1,207.5 


1,238.0 


1,085.5  1,005 


1,116.0  1,005 


1,146.5  1,005 


1,177.0  1,005 


1,207.5  1,005 


1,238.0  1,005 


1,085.5 

1,065.5 

-0.14 

-0.01 

1.7 

15.7 

1,116.0 

1,065.5 

-0.15 

0.07 

1.65 

12.8 

1,146.5 

1,065.5 

-0.19 

0.06 

1.5 

4.3 

1,177.0 

1,065.5 

-0.2 

0.17 

1.45 

5.2 

1,207.5 

1,065.5 

-0.2 

0.82 

1.1 

4.8 

1,238.0 

1,065.5 

-0.13 

0.87 

0.75 

356.1 

(Continued) 
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Table  C6 

Velocities,  Wave  Direction,  and  Interpolated  Wave  Height, 
Absorbing  Jetty,  3.25-m,  8-sec  Wave,  Ranges  C17-C19, 

C21,  and  C23-C26 

X  (m) 

Y(m) 

U  (m/sec) 

V  (m/sec) 

Int.  Ht  (m) 

Wave  Dir  (deg) 

Range  C17 

4 

1,024.5 

1,218.0 

-0.44 

1.16 

3.04 

9.9 

2 

1,024.5 

1,187.5 

-1.09 

1.04 

3.37 

18.3 

5 

1,024.5 

1,157.0 

-1.02 

1.16 

3.08 

5.6 

1 

1,024.5 

1,126.5 

-0.52 

0.34 

2.85 

21.0 

3 

1,024.5 

1,096.0 

-0.33 

0.36 

2.92 

14.9 

0 

1,024.5 

1,065.5 

-0.12 

0.14 

2.67 

4.7 

Range  C18 

4 

1,055 

1,218.0 

-0.31 

0.17 

2.95 

10.8 

2 

1,055 

1,187.5 

-0.47 

0.33 

3.4 

5.7 

5 

1,055 

1,157.0 

-1.98 

1.05 

3.05 

15.3 

1 

1,055 

1,126.5 

-0.95 

0.52 

2.7 

10.8 

3 

1,055 

1,096.0 

-0.91 

0.5 

2.8 

11.1 

0 

1,055 

1,065.5 

-0.59 

0.36 

2.45 

4.9 

1  Range  C19 

4 

1,085.5 

945 

-0.09 

0.13 

2.2 

7.5 

2 

1,116.0 

945 

-0.18 

0.67 

1.65 

14.6 

5 

1,146.5 

945 

-0.09 

0.94 

1.4 

9.7 

1 

1,177.0 

945 

-0.32 

0.79 

1.05 

9.8 

3 

1,207.5 

945 

-0.25 

0.86 

0.95 

12.9 

0 

1,238.0 

945 

0.06 

0.59 

0.55 

11.5 

Range  C21 

4 

1,085.5 

1,005 

-0.48 

0.7 

2.2 

29.5 

2 

1,116.0 

1,005 

-0.73 

0.77 

1.65 

22.9 

5 

1,146.5 

1,005 

-0.45 

0.88 

1.4 

20.2 

1 

1,177.0 

1,005 

-0.36 

0.86 

1.05 

16.9 

3 

1,207.5 

1,005 

-0.25 

0.92 

0.95 

17.3 

0 

1,238.0 

1,005 

-0.08 

0.65 

0.55 

14.8 

Range  C23 

4 

1,085.5 

1,065.5 

-0.48 

0.65 

2.2 

20.1 

2 

1,116.0 

1,065.5 

-0.56 

0.75 

1.65 

24.3 

5 

1,146.5 

1,065.5 

-0.4 

0.56 

1.4 

11.2 

1 

1,177.0 

1,065.5 

-0.48 

0.55 

1.05 

15.0 

3 

1,207.5 

1,065.5 

-0.31 

0.62 

0.95 

4.3 

0 

1,238.0 

1,065.5 

-0.06 

0.48 

0.55 

2.9 

(Continued) 
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Table  C6  (Concluded) 

Probe 

X  (m) 

Y(m) 

U  (m/sec) 

V  (m/sec) 

Int.  Ht  (m) 

Wave  Dir  (deg) 

Range  C24 

4 

1,085.5 

1,096 

-0.48 

0.65 

1.9 

20.6 

2 

1,116.0 

1,096 

-0.49 

0.77 

1.75 

24.8 

5 

1,146.5 

1,096 

-0.52 

0.73 

1.2 

13.3 

1 

1,177.0 

1,096 

-0.48 

0.54 

1.05 

15.2 

3 

1,207.5 

1,096 

-0.19 

0.51 

0.95 

6.6 

0 

1,238.0 

1,096 

-0.06 

0.49 

0.55 

2.6 

Range  C25 

4 

1,085.5 

1,126.5 

-1.12 

0.64 

1.9 

17.0 

2 

1,116.0 

1,126.5 

-0.93 

0.35 

1.75 

11.2 

5 

1,146.5 

1,126.5 

-0.55 

0.54 

1.2 

14.4 

1 

1,177.0 

1,126.5 

-0.46 

0.25 

1.05 

30.6 

3 

1,207.5 

1,126.5 

-0.21 

0.28 

0.95 

21.5 

0 

1,238.0 

1,126.5 

-0.16 

0.37 

0.55 

9.7 

Range  C26 

4 

1,085.5 

1,157 

-1.62 

0.49 

1.9 

8.5 

2 

1,116.0 

1,157 

-1.11 

-0.2 

1.45 

19.9 

5 

1,146.5 

1,157 

-0.76 

0.13 

1.25 

4.8 

1 

1,177.0 

1,157 

-0.54 

0.05 

1.25 

17.9 

3 

1,207.5 

1,157 

-0.42 

0.12 

1.2 

4.1 

0 

1,238.0 

1,157 

-0.35 

0.02 

0.8 

5.9 
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Table  C9 

Velocities,  Wave  Direction,  and  Interpolated  Wave  Height,  in 
Channel,  1.0-m,  11 -sec  Wave,  Ranges  C29,  C29A,  C31, 

C31A,  C33,  and  C33A 


X  (m)  Y  (m) 


U  (m/sec)  V  (m/sec) 


Range  C29 


Int.  Ht  (m)  Wave  Dir  (deg) 


1,085.5 

1,248.5 

-0.16 

-0.04 

0.9 

1,116.0 

1,248.5 

0.0 

0.0 

0.85 

1,146.5 

1,248.5 

-0.01 

-0.03 

1.0 

1,177.0 

1,248.5 

0.0 

-0.04 

0.95 

1,207.5 

1,248.5 

-0.01 

-0.01 

0.75 

1,238.0 

1,248.5 

0.06 

0.13 

0.95 

Range  C29A 


1,268.5 

1,263.75 

-0.1 

-0.03 

0.8 

1,299.0 

1,263.75 

-0.03 

-0.02 

0.35 

1,329.5 

1,263.75 

0.12 

-0.01 

1.0 

1,360.0 

1,263.75 

0.07 

-0.16 

0.6 

1,390.5 

1,263.75 

-0.02 

-0.02 

0.4 

1,421.0 

1,263.75 

-0.09 

0.01 

0.3 

Range  C31 


1,085.5 

1,309.5 

-0.09 

-0.04 

1.05 

1,116.0 

1,309.5 

0.01 

-0.04 

1.3 

1,146.5 

1,309.5 

0.1 

-0.05 

0.9 

1,177.0 

1,309.5 

0.07 

0.0 

0.8 

1,207.5 

1,309.5 

0.03 

0.0 

1.1 

1,238.0 

1,309.5 

0.03 

-0.01 

1.05 

Range  C31A 


Range  C33 


Range  C33A 


1,268.5 

1,309.5 

-0.08 

0.02 

0.55 

1,299.0 

1,309.5 

-0.03 

0.0 

1.0 

1,329.5 

1,309.5 

0.02 

-0.05 

0.6 

1,360.0 

1,309.5 

0.03 

0.03 

0.2 

1,390.5 

1,309.5 

-0.04 

0.0 

0.6 

1,421.0 

1,309.5 

-0.1 

0.0 

0.55 

1,085.5 

1,370.5 

-0.08 

-0.06 

1.0 

1,116.0 

1,370.5 

-0.03 

-0.03 

1.2 

1,146.5 

1,370.5 

0.02 

-0.05 

0.95 

1,177.0 

1,370.5 

-0.03 

0.0 

0.8 

1,207.5 

1,370.5 

0.0 

-0.01 

1.2 

1,238.0 

1,370.5 

-0.14 

0.0 

1.0 

1,268.5 

1,355.25 

0.01 

0.02 

0.8 

1,299.0 

1,355.25 

0.06 

-0.01 

0.3 

1,329.5 

1,355.25 

-0.04 

-0.04 

1.2 

1,360.0 

1,355.25 

-0.04 

0.13 

0.45 

1,390.5 

1,355.25 

-0.04 

0.0 

0.25 

1,421.0 

1,355.25 

-0.04 

-0.01 

0.45 
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Table  CIO 

Velocities,  Wave  Direction,  and  Interpolated  Wave  Height,  in 
Channel,  2.0-m,  11 -sec  Wave,  Ranges  C29,  C29A,  C31, 

C31A,  C33,  and  C33A 


Probe  X  (m) 


Range  C29 


U  (m/sec)  V  (m/sec)  Int.  Ht  (m)  |  Wave  Dir  (deg) 


1,085.5 

1,248.5 

-0.12 

-0.05 

2.45 

1,116.0 

1,248.5 

-0.14 

-0.09 

2.5 

1,146.5 

1,248.5 

-0.1 

-0.08 

2.55 

1,177.0 

1,248.5 

-0.07 

-0.08 

2.1 

1,207.5 

1,248.5 

-0.01 

0.03 

1.8 

1,238.0 

1,248.5 

-0.12 

0.1 

1.7 

Range  C29A 


1,268.5 

1,263.75 

-0.05 

-0.03 

1.55 

1,299.0 

1,263.75 

0.13 

0.09 

1.2 

1,329.5 

1,263.75 

0.34 

0.1 

1.75 

1,360.0 

1,263.75 

0.22 

0.03 

0.9 

1,390.5 

1,263.75 

0.29 

0.07 

0.9 

1,421.0 

1,263.75 

0.03 

0.11 

0.75 

Range  C31 


1,085.5 

1,309.5 

-0.15 

-0.11 

1.95 

1,116.0 

1,309.5 

-0.18 

-0.12 

2.1 

1,146.5 

1,309.5 

-0.11 

-0.07 

2.5 

1,177.0 

1,309.5 

-0.12 

-0.01 

2.2 

1,207.5 

1,309.5 

-0.17 

-0.02 

2.0 

1,238.0 

1,309.5 

-0.17 

0.07 

2.5 

Range  C31A 


1,268.5 

1,309.5 

-0.31 

0.0 

2.15 

1,299.0 

1,309.5 

-0.31 

0.01 

1.95 

1,329.5 

1,309.5 

-0.3 

-0.02 

1.2 

1,360.0 

1,309.5 

-0.3 

0.03 

1.85 

1,390.5 

1,309.5 

-0.32 

0.03 

2.0 

1,421.0 

1,309.5 

-0.23 

0.02 

1.95 

Range  C33 


1,085.5 

1,370.5 

-0.16 

-0.06 

2.45 

1,116.0 

1,370.5 

-0.21 

-0.08 

2.6 

1,146.5 

1,370.5 

-0.13 

-0.07 

2.75 

1,177.0 

1,370.5 

-0.2 

-0.02 

2.2 

1,207.5 

1,370.5 

-0.15 

-0.01 

2.45 

1,238.0 

1,370.5 

-0.15 

0.1 

2.45 

Range  C33A 


1,268.5 

1,355.25 

-0.1 

0.1 

2.05 

1,299.0 

1,355.25 

0.07 

-0.11 

2.2 

1,329.5 

1,355.25 

0.17 

-0.15 

2.75 

1,360.0 

1,355.25 

0.34 

-0.1 

1.2 

1,390.5 

1,355.25 

0.43 

-0.01 

1.05 

1,421.0 

1,355.25 

0.37 

-0.08 

1.1 
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Table  C11 

Velocities,  Wave  Direction,  and  Interpolated  Wave  Height,  in 
Channel,  3.4-m,  8-sec  Wave,  Ranges  C29,  C29A,  C31,  C31A, 
C33,  and  C33A 

X  (m) 

Y(m) 

U  (m/sec) 

V  (m/sec) 

Int.  Ht  (m) 

Wave  Dir  (deg) 

C29 

4 

1,085.5 

1,248.5 

0.17 

-0.06 

2.4 

13.2 

'  2 

1,116.0 

1,248.5 

0.2 

-0.06 

2.1 

18.9 

5 

1,146.5 

1,248.5 

0.23 

0.1 

2.0 

13.4 

;  1 

1,177.0 

1,248.5 

0.06 

0.1 

1.8 

7.1 

3 

1,207.5 

1,248.5 

0.09 

0.19 

1.8 

2.9 

:  0 

1,238.0 

1,248.5 

0.1 

0.25 

1.5 

356.7 

C29A 

;  4 

1,268.5 

1,263.75 

-0.01 

0.19 

1.55 

2 

1,299.0 

1,263.75 

-0.2 

-0.04 

1.5 

I  5 

1,329.5 

1,263.75 

-0.22 

-0.09 

1.65 

331.1 

1 

1,360.0 

1,263.75 

-0.18 

-0.05 

1.75 

342.6 

!  3 

1,390.5 

1,263.75 

-0.4 

0.0 

1.5 

356.0 

0 

1,421.0 

1,263.75 

-0.3 

0.18 

1.2 

33.3 

C31 

4 

1,085.5 

1,309.5 

-0.3 

-0.16 

3.1 

13.9 

2 

1,116.0 

1,309.5 

-0.4 

0.07 

3.3 

16.3 

5 

1,146.5 

1,309.5 

-0.34 

0.16 

3.1 

13.4 

:  i 

1,177.0 

1,309.5 

-0.45 

0.26 

2.8 

10.6 

3 

1,207.5 

1,309.5 

-0.59 

0.22 

2.8 

6.6 

° 

1,238.0 

1,309.5 

-0.65 

0.18 

2.6 

8.2 

C31A 

4 

1,268.5 

1,309.5 

-0.47 

0.07 

2.5 

8.8 

2 

1,299.0 

1,309.5 

-0.5 

0.07 

2.3 

7.4 

5 

1,329.5 

1,309.5 

-0.47 

0.12 

2.15 

14.0 

1 

1,360.0 

1,309.5 

-0.49 

0.14 

1.6 

16.1 

3 

1,390.5 

1,309.5 

-0.49 

0.01 

1.75 

0 

1,421.0 

1,309.5 

-0.38 

-0.18 

1.6 

C33 

4 

1,085.5 

1,370.5 

-0.54 

0.06 

3.1 

19.2 

;  2 

1,116.0 

1,370.5 

-0.67 

0.12 

3.1 

14.1 

5 

1,146.5 

1,370.5 

-0.49 

0.17 

3.2 

14.4 

1 

1,177.0 

1,370.5 

-0.37 

0.24 

3.0 

10.4 

3 

1,207.5 

1,370.5 

-0.18 

0.13 

2.75 

10.1 

0 

1,238.0 

1,370.5 

0.11 

0.0 

2.35 

20.9 

C33A 

4 

1,268.5 

1,355.25 

0.09 

-0.04 

2.25 

22.8 

2 

1,299.0 

1,355.25 

0.42 

-0.19 

2.4 

16.2 

5 

1,329.5 

1,355.25 

0.72 

-0.22 

2.05 

11.1 

1 

1,360.0 

1,355.25 

1.14 

0.02 

1.6 

36.7 

3 

1,390.5 

1,355.25 

1.12 

0.0 

1.25 

62.6 

0 

1,421.0 

1,355.25 

1.1 

-0.22 

1.05 

305.2 

C20 
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Table  Cl  2 

Velocities,  Wave  Direction,  and  Interpolated  Wave  Height, 
Spur,  2.0-m,  11-sec  Wave,  Ranges  C17-C19,  C21-C26,  T1, 
and  T3 


Probe  X  (m)  Y  (m)  U  (m/sec)  V  (m/sec)  Int.  Ht  (m)  |  Wave  Dir  (deg) 


1,024.5 

1,218.0 

-0.08 

-0.21 

2.35 

1,024.5 

1,187.5 

-0.35 

0.12 

2.75 

1,024.5 

1,157.0 

-0.83 

0.34 

2.7 

1,024.5 

1,126.5 

-0.41 

0.14 

2.55 

1,024.5 

1,096.0 

-0.3 

0.08 

2.95 

1,024.5 

1,065.5 

-0.07 

-0.02 

2.65 

1,055 

1,218.0 

-0.1 

-0.24 

1,055 

1,187.5 

-0.06 

-0.24 

1,055 

1,157.0 

-0.73 

0.18 

1,055 

1,126.5 

-0.46 

0.31 

1,055 

1,096.0 

-0.26 

-0.02 

1,055 

1,065.5 

-0.15 

0.01 

1,085.5 

945 

-0.1 

1,116.0 

945 

-0.15 

1,146.5 

945 

-0.14 

1,177.0 

945 

-0.3 

1,207.5 

945 

-0.56 

1,238.0 

945 

-0.35 

1,085.5 

1,005 

-0.11 

1,116.0 

1,005 

-0.27 

1,146.5 

1,005 

-0.11 

1,177.0 

1,005 

-0.15 

1,207.5 

1,005 

-0.37 

1,238.0 

1,005 

-0.3 

1,085.5 

1,035 

-0.1 

-0.05 

2.5 

1,116.0 

1,035 

-0.2 

0.01 

2.8 

1,146.5 

1,035 

-0.13 

0.21 

3.1 

1,177.0 

1,035 

-0.21 

0.64 

2.0 

1,207.5 

1,035 

-0.5 

1.12 

1.6 

1,238.0 

1,035 

-0.46 

1.27 

1.0 

(Continued) 
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X  (m) 

Y(m) 

U  (m/sec) 

V  (m/sec) 

Int.  Ht  (m) 

1,085.5 

1,065.5 

-0.07 

-0.02 

2.6 

1,116.0 

1,065.5 

-0.25 

0.0 

2.45 

1,146.5 

1,065.5 

-0.26 

0.27 

3.2 

1,177.0 

1,065.5 

-0.58 

0.86 

2.3 

1,207.5 

1,065.5 

-0.81 

0.91 

1.35 

1,238.0 

1,065.5 

-0.51 

0.94 

0.95 

1,085.5 

1,096 

-0.43 

0.04 

3.05 

1,116.0 

1,096 

-0.68 

0.1 

3.05 

1,146.5 

1,096 

-1.02 

0.49 

2.75 

1,177.0 

1,096 

-0.91 

0.6 

2.45 

1,207.5 

1,096 

-0.83 

0.73 

1.8 

1,238.0 

1,096 

-0.27 

0.51 

1.0 

1,085.5 

1,126.5 

-1.54 

0.18 

3.3 

1,116.0 

1,126.5 

-1.62 

0.1 

3.4 

1,146.5 

1,126.5 

-1.34 

0.19 

3.55 

1,177.0 

1,126.5 

-0.88 

0.11 

2.25 

1,207.5 

1,126.5 

-0.36 

0.32 

2.05 

1,238.0 

1,126.5 

0.11 

-0.27 

1.2 

1,085.5 

1,145 

-1.53 

0.3 

2.85 

1,116.0 

1,145 

-1.45 

-0.08 

4.05 

1,146.5 

1,145 

-1.41 

0.28 

3.3 

1,177.0 

1,145 

-0.88 

-0.13 

2.35 

1,207.5 

1,145 

-0.3 

0.2 

1.7 

1,238.0 

1,145 

0.24 

-0.16 

1.15 

1,080.5 

1,159 

-0.37 

0.5 

2.55 

1,116.0 

1,159 

0.06 

0.02 

2.0 

1,141.5 

1,159 

-0.15 

-0.13 

2.0 

1,177.0 

1,159 

-0.04 

-0.1 

1.4 

1,202.5 

1,159 

-0.19 

0.03 

1.2 

1,238.0 

1,159 

-0.14 

-0.13 

0.5 

1,080.5 

1,155 

-1.13 

1,116.0 

1,155 

-0.7 

1,141.5 

1,155 

-0.52 

1,177.0 

1,155 

-0.06 

1,202.5 

1,155 

-0.15 

1,238.0 

1,155 

0.27 
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Table  C13 

Velocities,  Wave  Direction,  and  Interpolated  Wave  Height, 
Spur,  1.0-m,  11-sec  Wave,  Ranges  C17-C19,  C21-C26,  T1, 
and  T3 

Probe 

X  (m) 

Y  (m) 

U  (m/sec) 

V  (m/sec) 

Int.  Ht  (m) 

Wave  Dir  (deg) 

C17 

4 

1,024.5 

1,218.0 

0.02 

-0.1 

0.8 

18.4 

2 

1,024.5 

1,187.5 

-0.05 

-0.04 

0.85 

3.7 

5 

1,024.5 

1,157.0 

-0.1 

-0.11 

1.0 

5.1 

1 

1,024.5 

1,126.5 

-0.17 

-0.01 

1.4 

15.5 

3 

1,024.5 

1,096.0 

-0.12 

0.04 

1.6 

18.1 

0 

1,024.5 

1,065.5 

-0.13 

0.12 

1.4 

23.3 

C18 

4 

1,055 

1,218.0 

0.04 

-0.13 

1.0 

25.9 

2 

1,055 

1,187.5 

-0.01 

-0.05 

1.15 

23.9 

5 

1,055 

1,157.0 

-0.11 

-0.07 

1.65 

1.1 

1 

1,055 

1,126.5 

-0.22 

0.06 

1.55 

23.0 

3 

1,055 

1,096.0 

-0.05 

-0.15 

1.2 

23.9 

o 

1,055 

1,065.5 

-0.12 

0.05 

1.45 

13.7 

C19 

4 

1,085.5 

945 

-0.07 

0.19 

1.05 

9.2 

2 

1,116.0 

945 

-0.02 

0.0 

1.05 

21.2 

5 

1,146.5 

945 

0.06 

0.03 

1.6 

4.7 

1 

1,177.0 

945 

0.05 

0.02 

1.95 

11.2 

3 

1,207.5 

945 

-0.17 

0.15 

2.3 

19.4 

0 

1,238.0 

945 

-0.5 

1.07 

0.95 

6.7 

C21 

'  4 

1,085.5 

1,005 

-0.07 

0.0 

1.15 

7.8 

2 

1,116.0 

1,005 

-0.09 

0.0 

1.35 

18.6 

5 

1,146.5 

1,005 

-0.06 

-0.01 

1.8 

2.2 

1  1 

1,177.0 

1,005 

-0.1 

0.01 

1.7 

12.6 

3 

1,207.5 

1,005 

-0.14 

0.2 

2.15 

13.7 

0 

1,238.0 

1,005 

-0.31 

0.84 

1.15 

13.1 

C22 

4 

1,085.5 

1,035 

-0.04 

0.01 

1.1 

5.4 

!  2 

1,116.0 

1,035 

-0.08 

0.0 

1.3 

4.0 

5 

1,146.5 

1,035 

-0.03 

0.03 

1.35 

18.3 

1 

1,177.0 

1,035 

-0.11 

0.05 

1.8 

4.7 

■  3 

1,207.5 

1,035 

-0.16 

0.17 

2.2 

8.4 

0 

1,238.0 

1,035 

-0.26 

0.79 

1.3 

0.0 
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Table  C13  (Concluded) 

Probe 

X  (m) 

Y  (m) 

U  (m/sec) 

V  (m/sec) 

Int.  Ht  (m) 

Wave  Dir  (deg) 

C23 

4 

1,085.5 

1,065.5 

0.07 

0.06 

1.2 

8.5 

2 

1,116.0 

1,065.5 

-0.07 

0.05 

1.0 

18.4 

5 

1,146.5 

1,065.5 

0.01 

0.02 

1.45 

358.2 

1 

1,177.0 

1,065.5 

-0.04 

0.15 

1.2 

18.5 

3 

1,207.5 

1,065.5 

-0.14 

0.23 

1.7 

19.5 

0 

1,238.0 

1,065.5 

-0.28 

0.81 

1.15 

10.7 

C24 

4 

1,085.5 

1,096.0 

-0.05 

-0.01 

1.4 

20.6 

2 

1,116.0 

1,096.0 

-0.08 

0.0 

1.35 

18.8 

5 

1,146.5 

1,096.0 

-0.15 

0.01 

1.35 

22.4 

1 

1,177.0 

1,096.0 

-0.2 

0.04 

1.55 

14.5 

3 

1,207.5 

1,096.0 

-0.32 

0.17 

1.65 

8.2 

0 

1,238.0 

1,096.0 

-0.41 

0.65 

1.2 

4.9 

C25 

i  4 

1,085.5 

1,126.5 

-0.47 

0.08 

1.65 

18.5 

2 

1,116.0 

1,126.5 

-0.45 

0.02 

1.9 

16.4 

5 

1,146.5 

1,126.5 

-0.47 

0.04 

1.85 

17.7 

1 

1,177.0 

1,126.5 

-0.54 

-0.07 

2.1 

16.9 

3 

1,207.5 

1,126.5 

-0.46 

0.09 

2.25 

5.1 

!  o 

1,238.0 

1,126.5 

-0.17 

0.36 

0.95 

5.6 

C26 

4 

1,085.5 

1,145.0 

-0.55 

0.11 

1.35 

23.7 

2 

1,116.0 

1,145.0 

-0.57 

0.03 

1.95 

4.7 

5 

1,146.5 

1,145.0 

-0.44 

0.1 

1.95 

26.6 

1 

1,177.0 

1,145.0 

-0.35 

-0.06 

1.8 

9.5 

3 

1,207.5 

1,145.0 

-0.03 

0.0 

1.65 

25.8 

0 

1,238.0 

1,145.0 

-0.16 

0.16 

1.2 

12.2 

T1 

4 

1,080.5 

1,159 

0.01 

0.06 

1.1 

14.1 

2 

1,116.0 

1,159 

0.0 

-0.04 

0.85 

66.9 

5 

1,141.5 

1,159 

-0.15 

-0.1 

1.0 

24.8 

1 

1,177.0 

1,159 

0.17 

0.14 

1.3 

83.3 

3 

1,202.5 

1,159 

0.04 

-0.07 

0.95 

22.4 

0 

1,238.0 

1,159 

-0.44 

-0.16 

0.55 

66.9 

T3 

;  4 

1,080.5 

1,155 

-0.2 

0.2 

1.15 

15.8 

2 

1,116.0 

1,155 

-0.24 

-0.05 

1.3 

41.5 

;  5 

1,141.5 

1,155 

-0.05 

-0.02 

0.85 

25.2 

1 

1,177.0 

1,155 

0.0 

0.0 

1.45 

47.1 

3 

1,202.5 

1,155 

0.0 

-0.07 

0.8 

23.8 

0 

1,238.0 

1,155 

-0.42 

-0.28 

0.7 

53.0 
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Table  C14 

Velocities,  Wave  Direction,  and  Interpolated  Wave  Height, 
Spur,  3.4-m,  8-sec  Wave,  Ranges  C17-C19,  C21-C26,  T1,  and 


Probe  X  (m)  Y  (m)  U  (m/sec)  V  (m/sec)  Int.  Ht  (m)  |  Wave  Dir  (deg) 


1,024.5 

1,218.0 

-0.51 

0.99 

1,024.5 

1,187.5 

-0.62 

1.02 

1,024.5 

1,157.0 

-0.49 

0.45 

1,024.5 

1,126.5 

-0.13 

0.74 

1,024.5 

1,096.0 

-0.37 

0.22 

1,024.5 

1,065.5 

-0.69 

0.27 

1,055 

1,218.0 

-0.18 

0.44 

3.85 

1,055 

1,187.5 

-0.38 

0.8 

1,055 

1,157.0 

-0.92 

0.67 

4.25 

1,055 

1,126.5 

-0.47 

0.43 

3.75 

1,055 

1,096.0 

-0.43 

0.12 

3.85 

1,055 

1,065.5 

-0.9 

0.3 

3.55 

1,085.5 

945 

-0.07 

1,116.0 

945 

0.04 

1,146.5 

945 

-0.11 

1,177.0 

945 

-0.09 

1,207.5 

945 

-0.36 

1,238.0 

945 

-0.15 

1,085.5 

1,005 

-1.08 

1,116.0 

1,005 

-0.87 

1,146.5 

1,005 

-0.67 

1,177.0 

1,005 

-0.48 

1,207.5 

1,005 

-0.35 

1,238.0 

1,005 

-0.17 

1,085.5 

1,035 

-1.24 

0.89 

3.45 

1,116.0 

1,035 

-1.24 

0.44 

2.95 

1,146.5 

1,035 

-0.95 

0.51 

2.1 

1,177.0 

1,035 

-0.67 

0.68 

1.75 

1,207.5 

1,035 

-0.51 

0.52 

2.05 

1,238.0 

1,035 

-0.36 

0.53 

1.5 
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X  (m) 

Y(m) 

U  (m/sec) 

V  (m/sec) 

Int.  Ht  (m) 

1,085.5 

1,065.5 

-0.94 

0.54 

3.1 

1,116.0 

1,065.5 

-0.86 

0.63 

2.15 

1,146.5 

1,065.5 

-0.68 

0.57 

2.05 

1,177.0 

1,065.5 

-0.71 

0.64 

1.55 

1,207.5 

1,065.5 

-0.56 

0.46 

1.8 

1,238.0 

1,065.5 

-0.29 

0.72 

1.5 

1,085.5 

1,096 

-0.98 

0.42 

2.35 

1,116.0 

1,096 

-0.82 

0.43 

2.1 

1,146.5 

1,096 

-0.66 

0.4 

1.95 

1,177.0 

1,096 

-0.38 

0.3 

1.8 

1,207.5 

1,096 

-0.28 

0.16 

1.55 

1,238.0 

1,096 

0.15 

0.18 

1.0 

1,085.5 

1,126.5 

-1.76 

0.64 

1,116.0 

1,126.5 

-1.35 

0.26 

1,146.5 

1,126.5 

-1.06 

0.25 

1,177.0 

1,126.5 

-0.78 

0.06 

1,207.5 

1,126.5 

-0.65 

0.23 

1,238.0 

1,126.5 

0.13 

0.12 

1,085.5 

1,145 

-2.02 

0.62 

2.8 

1,116.0 

1,145 

-1.33 

-0.06 

2.15 

1,146.5 

1,145 

-1.09 

0.17 

2.3 

1,177.0 

1,145 

-0.73 

-0.01 

1.75 

1,207.5 

1,145 

-0.67 

0.19 

1.6 

1,238.0 

1,145 

-0.09 

0.06 

1.25 

1,080.5 

1,159 

-0.71 

0.97 

3.05 

1,116.0 

1,159 

0.05 

-0.31 

1.3 

1,141.5 

1,159 

-0.21 

0.08 

0.9 

1,177.0 

1,159 

0.02 

0.04 

0.9 

1,202.5 

1,159 

0.0 

-0.1 

0.85 

1,238.0 

1,159 

-0.2 

-0.19 

0.6 

1,080.5 

1,155 

-0.91 

0.78 

2.9 

1,116.0 

1,155 

-0.47 

-0.6 

1.65 

1,141.5 

1,155 

-0.65 

0.3 

1.2 

1,177.0 

1,155 

-0.37 

0.01 

1.35 

1,202.5 

1,155 

-0.23 

0.0 

1.15 

1,238.0 

1,155 

-0.19 

-0.25 

0.95 
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